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(57) Abstract 

A method and device for recording video on a record carrier (11), e.g. 
an optical disc. The information is arranged according to a recording format, 
e.g. DVD-video, for being playable in standardized players. The video 
information is subdivided into cells and playback parameters for reproducing 
sequences of the cells are included in control information. The format 
prescribes that within the recording area the control information precedes the 
video information for playback functions of the recorded video. However for 
home recording it is preferable that a recording is made in one pass, i.e. the 
video is to be recorded directly at its final location. Therefore the recorder 
has a control unit (20) for performing the following steps; first creating a 
free area (12) by selecting a starting point (13) within the recording area 
different from the beginning of the recording area, thereafter recording the 
real-time information from the starting point (13), and recording the control 
information in said free area (12). 
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The invention relates to a method of recording real-time information and 
control information related thereto in a recording area on a record carrier arranged according 
to a recording format, in which method the real-time information is subdivided into cells and 
in which playback parameters for reproducing sequences of the cells are included in the 
5 control information. 

The invention further relates to a device for recording real-time information and 
control information related thereto in a recording area on a record carrier arranged according 
to a recording format, the device comprising recording means arranged for subdividing the 
real-time information into cells and for including playback parameters in the control 
1 0 information for reproducing sequences of the cells. 



A method of recording real-time information on a record carrier is known from 
EP 814475. Real-time information is information having a real-time nature to be reproduced at 

15 a prescribed rate, usually audio or video information, or a combination of audio and video. In 
the known method video information is encoded digitally and subdivided into cells, which are 
short, but independently reproducible segments of the real-time information, while 
corresponding audio information may be included in the cells. Control information for 
accessing and reproducing the real-time material is generated for enabling several playback 

20 functions. A user playable program usually called a title, for example a movie, is constituted 
by a sequence of cells and corresponding control information, in which the sequence is defined 
by playback parameters. The control information is generated separately after the video 
material has been gathered and stored temporarily in a memory, e.g. on a video tape. The user 
may play the movie at standard speed, or he may scan the material in trick play modes, e.g. 

25 fast forward or slow motion. The control information may further comprise different 

sequences built out of the same video material, or further pointers for accessing any moment 
within the real-time material for jumping to specific scenes. The way the control information 
and the real-time information are provided on a record carrier is standardized to enable players 
of different brands to reproduce the material. An example of such a standard is the DVD-video 
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standard, of which the relevant aspects, such as control information, are described in said 
EP 814475. The real-time information and control information are finally transferred to the 
record carrier by well known mastering and reproducing steps, e.g. pressing optical discs from 
a metal master disc. A problem of the known recording method is, that a temporary storage of 
5 the real-time information is required before the control information can be generated. On the 
final product, the record carrier, the control information is to be positioned according to the 
format rules, which prescribe that the control information precedes the real-time information. 
However the control information is generated after all real-time material is known and stored 
temporarily. Hence the known method of recording is complicated and expensive, in particular 
10 in view of home recording. 



It is an object of the invention to provide a recording method and device in 
which real-time information can be recorded according to an existing format and which is less 
15 complex. 



For this purpose, the method as described in the opening paragraph is 
characterized in that the method comprises the steps of first selecting a starting point within 

20 the recording area different from the beginning of the recording area for creating a free area 
between the beginning of the recording area and the starting point, thereafter recording the 
real-time information from the starting point, and recording the control information in said 
free area. The device as described in the opening paragraph is characterized in that the 
recording means are arranged for first selecting a starting point within the recording area 

25 different from the beginning of the recording area for creating a free area between the 
beginning of the recording area and the starting point, thereafter recording the real-time 
information from the starting point, and recording the control information in said free area. 
Creating the free area has the effect, that a real-time recording can be made in one pass, i.e. the 
real-time information is recorded on a record carrier of a writable type directly at its final 

30 location without temporary storage, while the control information is generated during 

recording. The control information may be stored temporarily in a memory, e.g. in a buffer IC. 
It is to be noted, that the amount of digital data for the control information is substantially 
smaller than the amount of data for the real-time information, usually less than 1%. Hence a 
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memory for temporary storage is inexpensive, and the recording device is suitable for home 
recording. 

The invention is also based on the following recognition. Formats intended for 
mastered and mass produced record carriers of a read-only type usually prescribe a non-causal 
order in which the control information precedes the recorded audio/video, because this is the 
order playback devices require the information for reproduction. Non-causality inherently 
arises during recording, because one cannot calculate sequences and pointers for video 
material not yet available, in particular if the video is compressed to a variable length digital 
code such as MPEG2. For a professional recording studio this presents no problem, as the 
audio/video material is always stored temporarily, e.g. on a master video tape, before the final 
authoring process, in which the control data is calculated, is performed. In a home recorder 
one-pass recording is required, and therefore the DVD-video format seems unsuitable. 
However the inventors have seen, that the prescribed non causal ordering can be achieved by 
reserving space at the beginning of the record carrier and generating a basic set of control 
information and playback parameters during the recording of the real-time information itself. 
The generated control information is stored in a temporary memory, and written to the 
reserved area as soon as possible, e.g. directly when a stop recording command is received or 
even during real-time recording when buffering is available for the real-time recording 
process. Although a few parameters may have to be calculated or re-calculated after 
completing the real-time recording, this requires only a short time, and remains substantially 
unnoticed by the user. Hence the user perceives a recording in one pass, while the record 
carrier still is compatible to the existing format and can be played on standard players, e.g. a 
DVD- video player. 

A preferred embodiment of the device according to claim 9 has the advantage 
that less temporary memory is needed. In practice a substantial part of the control information 
consists of elements relating to the cells, e.g. a table of pointers to each cell. A first part of 
such a table can be saved from the temporary memory to the record carrier while the recording 
of further cells still continues, because this first part is not affected by the further cells. 

Further advantageous, preferred embodiments according to the invention are 
given in the dependent claims. 
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These and other aspects of the invention will be apparent from and elucidated 
further with reference to the embodiments described by way of example in the following 
description and with reference to the accompanying drawings, in which 

Figure 1 shows a record carrier, 
5 Figure 2 shows a recording device, 

Figure 3 shows volume space on an optical disk, 

Figure 4 shows the structures of the video manager and the video title sets in 

more detail, 

Figure 5 shows a relationship between video object set and cells and the 
10 contents of the cells hierarchically, 

Figure 6 shows a diagram of controlling the sequence of playback of the cells 
by a program chain, 

Figure 7 shows a relationship between a video object unit and video packs in 

the unit, 

15 Figure 8 shows video title set information in a video title set, 

Figure 9 shows the contents of a video title set program chain information table, 
Figure 10 shows the structure, of program chain information, 
Figure 1 1 shows cell playback information and the contents thereof, 
Figure 12 shows the contents of a cell position information table, 

20 Figure 13 shows the formats of a pack and a packet recorded on an optical disk, 

Figure 14 shows an NV_PCK pack, 

Figure 15 shows information described in the data search general information, 
Figure 16 shows information described in the seamless playback information, 
Figure 17 shows the contents of the seamless angle information, 
25 Figure 18 shows the VOBU search information, 

Figure 19 shows the structure of audio synchronization information, and 
Figure 20 shows the recording method according to the invention. 

Corresponding elements in different Figures have identical reference numerals. 

30 



Figure la shows a disc-shaped record carrier 1 1 having a track 9 and a central 
hole 10. The track 9 is arranged in accordance with a spiral pattern of turns constituting 
substantially parallel tracks on an information layer. The record carrier may be optically 
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readable, called an optical disc, and has an information layer of a recordable type. Examples of 
a recordable disc are the CD-R and CD-RW, and writable versions of DVD, such as DVD- 
RAM and DVD+RW. The track 9 on the recordable type of record carrier is indicated by a 
pre-embossed track structure provided during manufacture of the blank record carrier. The 
5 track structure is constituted, for example, by a pregroove 14 which enables a read/write head 
to follow the track during scanning. The information is represented on the information layer by 
optically detectable marks recorded along the track, e.g. pits and lands. 

Figure lb is a cross-section taken along the line b-b of the record carrier 1 1 of 
the recordable type, in which a transparent substrate 15 is provided with a recording layer 16 

10 and a protective layer 17. The pregroove 14 may be implemented as an indentation or an 
elevation, or as a material property deviating from its surroundings. 

The record carrier 1 1 is intended for carrying real-time information according to 
a standardized format, to be playable on standardized playback devices. The recording format 
includes the way information is recorded, encoded and logically mapped. The logical mapping 

15 may comprise a subdivision of the available area in a lead-in 18, a recording area for user data 
and a lead-out 19. Further the mapping may comprise file management information for 
retrieving the user information, such as a Table Of Contents or a file system, e.g. ISO 9660 for 
CD-ROM or UDF for DVD-ROM. Such file management information is mapped on a 
predefined location on the record carrier, usually in or directly after the lead-in area. However 

20 this document further relates to aspects of the format relating to the way the real-time 
information is recorded, i.e. format of the video and/or audio information and its 
corresponding control information. The record carrier 1 1 is provided with a starting point 13 
for creating a free area 12 for accommodating control information related to recorded real-time 
information. The real-time recording process is described below with reference to Figure 20. 

25 Figure 2 shows a recording device for writing information on a record carrier 1 1 

of a type which is (re)writable. The device is provided with drive means 21 for rotating the 
record carrier 1, and a head 22 for scanning the track on the record carrier. The apparatus is 
provided with positioning means 25 for coarsely positioning the head 22 in the radial direction 
on the track. The head comprises an optical system of a known type for generating a radiation 

30 beam 24 guided through optical elements focused to a radiation spot 23 on a track of the 
information layer of the record carrier. The radiation beam 24 is generated by a radiation 
source, e.g. a laser diode. The head further comprises a focusing actuator for moving the focus 
of the radiation beam 24 along the optical axis of said beam and a tracking actuator for fine 
positioning of the spot 23 in a radial direction on the center of the track. The tracking actuator 
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may comprise coils for radially moving an optical element or may be arranged for changing 
the angle of a reflecting element. For writing information the radiation is controlled to create 
optically detectable marks in the recording layer. For reading the radiation reflected by the 
information layer is detected by a detector of a usual type, e.g. a four-quadrant diode, in the 
5 head 22 for generating a read signal and further detector signals including a tracking error and 
a focusing error signal coupled to said tracking and focusing actuators. The read signal is 
processed by a reading means of a usual type (not shown) to retrieve the information. The 
device comprises recording means for processing the real-time information to generate a write 
signal to drive the head 22. The recording means comprise an input unit 27, a formatting unit 

10 28, a modulation unit 29 and a control unit 20 for receiving commands from a user or from a 
host computer. The control unit 20 is connected via control lines 26, e.g. a system bus, to said 
recording means and to the drive means 21, and the positioning means 25. The control unit 20 
comprises control circuitry, for example a microprocessor, a program memory and control 
gates, for performing the procedures and functions according to the invention as described 

15 below with reference to Figure 20. The control unit 20 may also be implemented as a state 

machine in logic circuits. During the writing operation, marks representing the information are 
formed on the record carrier. The marks may be in any optically readable form, e.g. in the 
form of areas with a reflection coefficient different from their surroundings, obtained when 
recording in materials such as dye, alloy or phase change material, or in the form of areas with 

20 a direction of magnetization different from their surroundings, obtained when recording in 
magneto-optical material. Writing and reading of information for recording on optical disks 
and usable formatting, error correcting and channel coding rules are well-known in the art, e.g. 
from the CD system. The marks can be formed by means of a spot 23 generated on the 
recording layer via a beam 24 of electromagnetic radiation, usually from a laser diode. The 

25 recording means further include an input unit 27, a formatting unit 28, and a modulation unit 
29. User information is presented on the input unit 27, which may comprise of compression 
means for analog audio and/or video, or for digital uncompressed audio/video. Suitable 
compression means are described for audio in WO 98/16014-A1 (PHN 16452) and for video 
in the MPEG2 standard. From the input unit 27 the data is passed to the formatting unit 28 for 

30 adding control data and formatting the data according to the recording format. The data stream 
to be recorded is passed to the modulation unit 29, which drives the head 22, and which 
comprises for example an error coder and a channel coder. The data presented to the input of 
the modulation unit 29 is written to sectors on the record carrier under the control of control 
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unit 20. Usually the recording apparatus will also be arranged for reading having the reading 
and decoding means of a playback apparatus and a combined write/read head. 

First a recording format is described. The format substantially corresponds to 
the DVD-Video standard. 
5 Figure 3 shows volume space on the optical disk 1 1 . As shown in Figure 3, the 

volume space consists of a volume and file configuration zone, a DVD-video zone, and other 
zones. In the volume and file configuration zone is described a UDF (Universal Disk Format 
Specification Revision 1.02) configuration, the data of which can be read by any computer that 
meets a predetermined standard. The DVD-video zone has a video manager (VMG) and a 
10 video title set (VTS). The video manager (VMG) and the video title set (VTS) each consist of 
multiple files. The video manager (VMG) is information for controlling the video title set 
(VTS). 

In Figure 4 shows the structures of the video manager (VMG) and the video 
title set (VTS) in more detail. The video manager (VMG) has video manager information 

1 5 (VMGI) as control data and a video object set (VMGMJVOBS) as data for menu display. 
Also, backup video manager information (VMGI_BUP) that is identical in content to the 
VMGI is included. The video title set (VTS) contains video title set information (VTSI) as 
control data, optionally a video object set (VTSMJVOBS) as data for menu display, and a 
video object set (VTSTT_VOBS) for the titles of a video title set that is a video object set for 

20 video display. Also, backup video title set information (VTSI_BLTP) that is identical in content 
to the VTSI is included. The video object set (VTSTT.VOBS) for video display is made up by 
multiple cells in VOBs. Each cell in a VOB is assigned a cell identification number. 

Figure 5 shows a relationship between the video object set (VOBS) and the 
cells and the contents of the cells hierarchically. When DVD playback processing is 

25 performed, video breaks (scene changes, angle changes, story changes, etc.) and special 

playback are handled in units of cells (Cell), or in units of interleaved units (ILVU), or in units 
of video object units (VOBU) that are in a layer below the cells. First, the video object set 
(VOBS) comprises multiple video objects (VOB_IDNl to VOBJDNi). Moreover, one video 
object comprises multiple cells (CJDNl to CJDNj). Furthermore, one cell (cell) comprises 

30 multiple video object units (VOBU) or interleaved units that are described later. One video 
object unit (VOBU) comprises one navigation pack (NV_PCK), multiple audio packs 
(AJPCK), multiple video packs (V_PCK), and multiple subpicture packs (SP_PCK). The 
navigation pack (NV_PCK) is mainly used as control data for control of reproduced display of 
data in the video object unit to which it belongs and control data for search for data in the 
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video object unit. The video pack (V_PCK) is main video information, which is compressed in 
accordance with the MPEG2 standard or the like. The subpicture pack (SP_PCK) is sub video 
information having contents that are auxiliary to main video, such as subtitles. The audio pack 
(A_PCK) is sound information. 
5 Figure 6 shows a diagram of controlling the sequence of playback of the cells 

(Cells) by a program chain (PGC). As the program chain (PGC), various program chains 
(PGC#1, PGC#2, PGC#3, ...) are prepared so as to allow the order of playback of data cells to 
be set variously. Therefore, the order of playback of cells will be set by making a choice 
among the program chains. An example in which program #1 to program #n described by 

10 program chain information (PGCI) are executed is shown. The program shown has the 

contents to specify a cell specified by (VOB_IDN#s, C_EDN#1) and subsequent cells within 
the video object set (VOBS) in turn. The program chain, recorded on the management 
information recording area of the optical disk, is information that is read prior to the reading of 
the video title set of the optical disk and then stored in the memory in the system controller. 

15 The management information is placed at the beginning of the video manager and each video 
title set. 

Figure 7 shows a relationship between a video object unit (VOBU) and video 
packs in it. Video data in VOBU comprises one or more GOPs (GOP = Group Of Pictures). 
Encoded video data conforms to MPEG2 (ISO/IEC 138 18-2) by way of example. The GOP in 

20 VOBU comprises an I-picture, and P- and B-pictures and the continuation of this data is 
divided into video packs. Next, a description is given of a data unit when multi-angle 
information is recorded and reproduced. When multiple scenes that differ in point of view for 
a subject are recorded on an optical disk, an interleaved-block portion is built on recording 
tracks to perform seamless playback. In the interleaved block portion, multiple video objects 

25 (VOB) that differ in angle are each divided into multiple interleaved units. The interleaved 
units are recorded in such an arrangement as allows seamless playback. Multiple stories may 
be interleaved on a kind of time division basis. In the description, all of the divided blocks 
were termed cells. Next, a description will be given of the interleaved units and management 
information used for playing back the interleaved units. 

30 Figure 8 shows video title set information (VTSI) in video title set (VTS). A 

video title set program chain information table (VTS_PGCIT) is described in the video title set 
information (VTSI). Thus, when a video object set (VOBS) in one video title set (VTS) is 
played back, a program chain is utilized which is specified by the producer or selected by the 
user from multiple program chains presented in the video title set program chain information 
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table (VTS_PGCIT). In the VTSI, the following data are further described. VTSI_MAT is a 
video title set information management table, in which what kinds of information are present 
in this video title set and the starting and ending addresses of each item of information are 
described. VTS_PTT_SRPT is a video title set part-of-title search pointer table, in which entry 
5 points of titles and the like are described. VTSM_PGCI_UT is a video title set menu program 
chain information unit table, in which a menu of video title sets is described in various 
languages. Thus, the menu allows the user to determine what kind of video title set is 
described and what style of order playback can be performed in. VTS_TMAPT is a video title 
set time map table, in which information on the recorded position of each VOBU is described 

10 which is managed within each program chain and indicated at regular intervals of seconds. 
VTSM_C_ADT is a video tile set menu cell address table, in which the starting and ending 
address of each cell comprising the video title set menu and the like are described. 
VTSM_VOBU_ADMAP is a video title set menu video object unit address map, in which the 
starting addresses of menu video object units are described. VTS_C_ADT is a video title set 

15 cell address table, in which cell address information is described. When a program chain is 
selected in the playback apparatus, the order of playing back cells is set by that chain. In 
playback, NV_PCK included in the video object unit is referred to. NV_PCK has information 
for controlling display contents and display timing and information for data search. Thus, the 
retrieval and decoding of V_PCK are performed on the basis of information in the NV_PCK 

20 table. In addition, another pack is retrieved and decoded, in which case A_PCK and SPJPCK 
in a language specified by the producer or user are retrieved. 

Figure 9 shows the contents of the video title set program chain information 
table (VTS_PGCIT). In this table are described video title set PGCI table information 
(VTS_PGCITI), search pointers (VTS_PGCI_SRP#1 to #n) for video title set program chain 

25 information, and specific program chain information (VTS_PGCI). In (VTS_PGCITI) are 
described the number of search pointers and the ending address of this table. In 
(VTS_PGCI_SRP#1 to #n) are described, as the category of the video tile set program chain, 
the number of titles in a video title set that becomes a target, whether the program chain ends 
with one block or continues into a chain in another block, etc. In addition, the starting address 

30 of the video title set program chain is described in terms of the relative address to the starting 
position of this table. 

Figure 10 describes the contents of program chain information (PGCI). The 
PGCI contains program chain general information (PGCI_GI), a program chain command 
table (PGC_CMDT), a program chain program map (PGC_PGMAP), cell playback 
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information (C_PBI), and cell position information table (CJPOSIT). In the PGCI_GI are 
described the number of programs and the number of cells for this program chain (this 
information is called PGC contents (PGC_CNT)). In addition, all the playback times that the 
program chain intends are shown (this information is called PGC playback time 
5 (PGC_PB_TM)). Moreover, a code of whether a program played back by this program chain 
allows user operation, for example, whether the switching of angles is possible, is described 
(this information is called PGC user operation control (PGC_UPR_CTL)). Furthermore, codes 
of whether audio streams can be switched and what type of audio stream (e.g. linear PCM, 
AC-3, MPEG or the like) can be switched into are also described (this information is called 

10 PFC audio stream control table (PGC_AST_CTLI). In addition, codes of whether subvideos 
can be switched and what type of subvideo (e.g., a different aspect ratio) can be switched into 
are described (this information is called PGC subvideo stream control table 
(PGC_SPST_CTLT). Moreover, in this PGCI_GI, the next program chain number and the 
previous program chain number are also described. Furthermore, whether the program 

15 intended by this program chain is intended for continuous playback, random playback, or 
shuffle playback is also described (this information called PGC navigation control 
(PGC_NV_CTL). In addition, color specification is performed to indicate what colors 
subvideo is to be displayed in (this information is called PGC subvideo palette 
(PGC_SP_PLI)). Also, the starting address of the program chain command table 

20 (PGC_CMDT_SA), the starting address of the program chain program map 

(PGCJPGMAP_SA), the starting address of the cell playback information table (C_PBIT_SA) 
and the starting address of cell position information (C_POSI_SA) are described. In the 
program chain command table are described the pre-commands and post-commands of the 
program chain and cell commands. The pre-commands are ones to be processed prior to the 

25 execution of the program chain and the post-commands are ones to be processed after the 

execution of the program chain. The pre-commands and post-commands are used to define the 
video title, the reproduced state of audio, and the reproduced stream on the basis of commands 
or parameters decided in advance on the player side or the disk producer side. The cell 
commands are ones to be processed subsequent to the execution of playback processing of 

30 cells. In the starting address of the program chain program map (PGC_PGMAP), the structure 
of a program for which the program chain is intended is indicated and entry cell numbers of an 
existing program are described. In the cell playback information table (C_PBIT) is described 
information indicating the order of playing back cells for which the program chain is intended. 
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Figure 11 shows cell playback information (C_PBIT) and its contents. The 
C_CAT is cell attribute information and indicates the mode of a cell block. The mode of a cell 
block indicates whether the cell is the first one or the last one. Also included are information 
as to whether seamless playback is to be performed, information as to whether the cell block is 
5 among interleaved blocks, and information about seamless angle switching. The information 
about seamless angle switching indicates that the angle switching can be made either 
seamlessly or non-seamlessly. C_PBTM indicates the cell playback time, C_FVOBU_SA the 
starting address of the first video object unit (VOBU) of the cell, C_ELVU_EA the ending 
address of the first interleaved unit (ILVU) of the cell, C_FVOBU_SA the starting address of 

10 the last video object unit (VOBU) of the cell, and C_FVOBU_EA the ending address of the 
last video object unit (VOBU) of the cell. The addresses are described in terms of logical 
block numbers relative to the first logical block of VOB to which the cell belongs. By 
referring to the cell playback information, a determination can be made of whether the current 
playback state reaches the end of a cell. When the next cell is played back the next cell 

15 playback information in the cell playback information table is referred to determine the 
starting address of the first VOBU of the next cell (or interleaved unit). 

Figure 12 shows the contents of the cell position information table (C_PSrT). 
The cell position information includes the ID number of a video object (C_VOB_K)N) in 
which the cell is contained and the cell ID number (CJDN) of the cell. As described above, 

20 the management information describes cell playback information, in which there is cell 

attribute information indicating whether interleaved units for multiple angles or the like have 
been recorded. When a multi-angle video or a multi-story video is recorded, the playback 
apparatus needs to switch from the angle being played back to the other or switch from the 
story being played back to the other according to user's operation. In this case, the playback 

25 apparatus responds to the user's operation on the basis of the following information. First, the 
structure of a pack will be described. 

Figure 13 shows the formats of one pack and one packet. One pack comprises a 
pack header and a packet. In the packet header are described a pack start code, a system clock 
reference (SCR), etc. The pack start code is one indicating the beginning of the pack, and the 

30 system clock reference (SCR) is information indicating to the entire playback apparatus the 
reference time in the playback elapsed time. One pack is defined and recorded as one logical 
block on an optical disk. One packet comprises a packet header and video data or audio data or 
subpicture data, or navigation data. Stuffing may be provided in the packet header. Padding 
may be provided in the data division of the packet. 
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Figure 14 shows the NV_PCK (see Figure 5). The NV_PCK includes a picture 
control information (PCI) packet basically adapted to control display pictures and a data 
search information (DSI) packet existing in the same video object. In each packet are 
described a pack header and a substream ID, followed by data. In each pack header is 
5 described a stream ED, indicating NV_PCK. The substream ID is used to distinguish between 
PCI and DSI. In each pack header are described a packet start code, a stream ID and the packet 
length, followed by data. The PCI packet is navigation data for changing display contents 
synchronously with the playback of video data in a video object unit (VOBU) to which the NV 
packet belongs. In the PCI packet are described PCI general information (PCI_GI) that is 

10 general information, non-seamless angle information (NSML_ANGLI), highlight information 
(HLI) and recording information (RECI) that is recorded information. In the PCI_GI is 
described PCI general information, which includes: the logical block number 
(NV_PCK_LBN) that is the address of the navigation pack, the video object unit category 
(VOBU_CAT) indicating the attribute of a video object unit (VOBU) managed by the PCI, the 

15 user operation control (VOBU_UPO_CTL) that is user operation inhibit information in the 
display period of the video object unit managed by the PCI, the video object unit display 
starting time (VOBU_S_PTM), and the video object unit display ending time 
(VOBU_E_PTM). The first picture specified by the VOBU_S_PTM is an I-picture in the 
MPEG standards. Further, video object unit sequence end presentation time 

20 (VOBU_SE_E_PTM) indicating the display time of the last video in the video object unit, the 
cell elapsed time (C_ELTM) indicating the display elapsed time relative to the first video 
frame in a cell and so on are also described. The NSML_ANGL indicates the destination 
address when an angle change is made. That is, the video object unit includes pictures shot 
from different angles. The address of a VOBU is described to which a transition is made for 

25 the next playback when the display of pictures shot from a different angle from the current one 
is specified by the user. The HLI is information for specifying a specific rectangular area on 
the screen and changing the brightness of that area or the color of subvideo displayed therein. 
The information includes highlight general information (HL_GI), a button color information 
table (BTN_COLIT) used when the user makes a selection among buttons for color selection, 

30 and button information table (BTNIT) for select buttons. The RECI is information about 
video, audio and subpicture recorded in the video object unit, each item of information 
describing what data to be decoded is like. For example, a country code, a copyright owner 
code and the date of recording are included. The DSI packet is navigation data for making a 
search for a video object unit. In the DSI packet are described DSI general information 



(DSI_GI), seamless playback information (SML_PBI), seamless angle information 
(SML_AGLI), video object unit search information (VOBU_SRI), and sync information 
(SYNCI). 

As shown in Figure 15, in the DSI_GI is described the following information: a 
5 system clock reference indicating the reference time for starting decoding the NV_PCK 

(NV_PCK_SCR), the logical address of the NV_PCK (NV_PCK_LBN), the ending address of 
the video object unit to which the NV_PCK belongs (VOBUJEA), the ending address of the 
first reference picture (I-picture) to be decoded first (VOBU-1STREF-EA), the ending address 
of the second reference picture (I- or P-picture) to be decoded first (VOBU-2NDREFJEA), the 
10 ending address of the third reference picture (I- or P-picture) to be decoded first 
(VOBU_3RDREF_EA), the ID number of the VOB to which the DSI belongs 
(VOBU_VOB_IDN), the ID number of the cell to which the DSI belongs (VOBU_CJDN), 
and the cell elapsed time indicating the elapsed time relative to the first video frame in the cell 
(CJELTM). 

15 As shown in Figure 16, in the SML_PBI is described the following information: 

video object unit seamless category indicating whether the VOBU to which the DSI belongs is 
an interleaved unit (ILVU) or a pre-unit (PREU) that is the criterion for indicating the 
connection between video objects, the ending address of the interleaved unit (ILVU_EA), the 
starting address of the next interleaved unit (H.VU_SA), the size of the next interleaved unit 

20 (ILVU_SZ), the video display starting time in the video object (VOB) (VOB_V_S_PTM), the 
video display ending time in the video object (VOB) (VOB_V_E_PTM), the audio stopping 
time in the video object (VOB) (VOB_A_STP_PTM), and the audio gap length in the video 
object (VOB) (VOB_A_GAP_LEN). The pre-unit (PREU) is the last unit immediately before 
the interleaved unit. In the video object unit seamless, category (VOBU_SML_CAD are 

25 further described a flag indicating whether or not the interleaved unit is one at the starting time 
and a flag indicating whether the interleaved unit is one at the ending time. 

Figure 17 shows the contents of the seamless angle information (SML_GLI). 
CI to C9 indicate the number of angles. Even if a maximum of nine angles exists, the 
addresses and sizes of their destination interleaved units can be indicated. That is, the 

30 addresses and sizes (SML_ADL_Cn_DSTA) (n = 1 to 9) of interleaved units that are 

destinations for the respective angles are described. When the user performs an operation of 
changing the angle while watching video, this operation information is referenced to, thereby 
allowing the playback apparatus to recognize the playback position of the next interleaved 
unit. 



WO 00/30112 1 a PCT/EP99/08623 

14 

Figure 18 shows VOBU search information (VOBU_SRI) which is referenced 
to at the time of special playback, etc. The information describes the starting addresses of 
VOBUs (0.5 x n) seconds before and after the starting time of the current video object unit 
(VOBU). That is, the starting address of each of +1, +20, +60, +120 and +240 VOBUs as 
5 forward addresses (FWDIn) and a flag that a video pack is present in the unit are described 
according to the order of playback with the VOBU containing the DSI being referenced to. 
The starting address is described in terms of the number of logical sectors relative to the 
leading logical sector in the VOBU. 

Figure 19 shows sync information. In this sync information are described the 

10 address of an object audio pack to be synchronized and the VOBU starting address of an 
object video pack to be synchronized. 

The above-described management information is described on an optical disk 
The system controller of the playback system makes a reference to the program chain 
information in the video manager to thereby acquire cell playback information. By referring to 

15 the cell attribute information, whether interleaved unit blocks for multiple angles have been 
recorded is recognized. When the interleaved unit blocks have been recorded, seamless 
playback information and seamless angle information in the NV_PCK are acquired and stored 
in the butter memory in the middle of playback. When angle switching information is entered 
by the user, the seamless angle information is referenced to, whereby the playback of 

20 interleaved units for the angle specified by the user is started. Then, reference is made to the 
seamless cell playback information contained in the acquired NV_PCK to recognize the 
interleaved unit to be played back next. By referencing to the cell playback information, a 
decision can be made as to whether it is the end of a cell that is currently played back. To play 
back the next cell, reference is made to the next cell playback information in the cell playback 

25 information table to determine the starting address of the first VOBU of the next cell. 

According to the invention the control unit 20 of the recording device as shown 
in Figure 2 is arranged for recording real-time information according to the following method. 

Figure 20 shows a real-time recording method for recording real-time 
information according to a recording format. For the below example the DVD-video format as 

30 described above, is used. In a first step 201 a record carrier is inserted in a recording device 
and verified as to be of a writable type. In a first test 202 it is decided, that if the record carrier 
is not blank (i.e. contains already some information), a second test 203 is performed. If 
information according to the DVD format is already present on the record carrier, an append 
process 204 is performed as described below. If other information according to some unknown 
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format is present, the record carrier is not accepted for recording. If the record carrier is blank, 
in the next step 205 a free area 12 is reserved at the beginning of the recording area by 
determining a starting point 13 for recording, which free area is large enough to accommodate 
the DVD control information. In Figure la the free area 12 is shown schematically. The first 
5 part of the control information is VGMI (shown in Figure 4), and the first part of each VTS is 
VTSI. For VMGI and VMGIJBUP a few kB and for VTSI and VTSI_BUP approximately 4 
MB are reserved (the calculation is given below). In a next step 206 the audio/video is 
recorded starting at the starting point 13. The following information is accumulated: For 
VMGI the number of chapters and for VTSI the number of chapters, a list of cell addresses, a 

10 list of VOBU addresses, including Presentation Time Stamps (for VTS_TMAPT calculation), 
cell duration's and which cell belongs to which program (may be one-to-one). When the 
recording of audio/video is completed at a next step 207 the control data is recorded, i.e. 
VMGI, VMGIJBUP, VTSI and VTSI_BUP. 

If all the options of the DVD format were allowed for real-time recording, the 

15 free area required to accommodate all possible combinations of parameters is very large and 
reduces the available area for the video information substantially. Therefore a free area is 
created by making selective limitations to some parameters or combinations of parameters to 
have a workable requirement for the size of the free area. In an embodiment the following 
limitations to the DVD-video system have been made: the disc will not make use of Menus, 

20 the disc will not make use of Parental Management, the disc will not make use of the Text 
Data Manager, only one Video Title Set VTS will be recorded onto the disc, one recording 
consists of one or more VOBs, every recording corresponds to one (linear) DVD-video Title, 
and every title is one PGC. The first selection is to limit the number of VTS to one per disc. 
This has the advantage, that the user can create play-lists by editing the PGC's, which point to 

25 the basic CELLs. Using one VTS allows a PGC to access any CELL of the recorded material, 
whereas more than one VTS would not allow this, because a PGC cannot span VTSs. Hence 
the user may create several compilations of the recorded material including any selected 
CELL. A play-list can be edited in several ways after the end of the real-time recording, 
without actually changing the recorded audio/video material., e.g. removing chapters from a 

30 title, reordering chapters in a title, merging titles, adding a new title from a selection of 

chapters from different titles. This requires updating the respective tables in VGMI and VTSI 
For real-time recording VGMI the following data is generated: VGMIJV1AT, 
TT_SRPT (includes the number of chapters) and VTS_ATRT. This information includes fixed 
or pre-defined parameters, and address pointer which can be easily calculated. VMGI_MAT, 
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TTJSRPT, and VTS_ATRT start on the nearest 2048 byte boundary (logical block), and to 
this end a maximum of 2047 padding bytes is allowed. Maximum size of each block: 

VMGI_MAT => 2292 bytes (maximum, but 1260 is more likely) 
TT_SRPT => 1196 bytes 
5 VTS_ATRT => 788 bytes 

This would result in a maximum VMGI size of 4 sectors (but more likely 3 sectors in 
practice), and therefore 4 sectors as well for the VMGI_BUP file. Note that VMGI and 
VMGIJBUP can not reside in the same ECC Block (1 ECC Block == 16 sectors), so empty 
sectors must be inserted, or a menu VOBS as shown in Figure 4. 
10 Video Title Set Information (VTSI) requires VTSI_MAT, VTS_PTT_SRPT, etc. (as shown in 
Figure 8), which start on the nearest 2048 byte boundary (logical block), and also a maximum 
of 2047 padding bytes is allowed. For the number of cells a maximum of 255 is taken, but this 
could be restricted to 99, which would result in a smaller free area on the disc. Maximum size 
of each block (#t is number of titles = max 99, #ch is number of program chains=max 99, #c is 
15 number of cells=max 255): 

VTSLMAT => 2048 bytes (fixed) 

VTS_PTT_SRPT => 39608 bytes (8+4*99+4*99*99) 

VTS.PGCrr => 740825 bytes (8+#t*(8+236+#ch+28*#c)) 

VTSJTMAPT => 811808 bytes (8+#t*(8+2048*4)) 

20 VTS_C_ADT => 302948 bytes (8+#t*#c* 12) 

VTS_VOBU_ADMAP => 144004bytes (4+4*(4*3600/0.4)) 
The maximum total VTSI size is 2041241 bytes (i.e. 1+20+362+397+148+71 = 999 sectors), 
and therefore 999 sectors as well for the VTSI_BUP file. Note that VTSI and VTSI_BUP can 
not reside in the same ECC Block (1 ECC Block == 16 sectors). For VTSI the following data 
25 is generated: VTSI_MAT, VTS_PTT_SRPT (calculate using the number of chapters), 

VTS_PGCIT (calculate using number of chapters, number of cells and their relations with 
chapters, cell duration's and cell addresses), VTSJTMAPT (requires list of VOBU addresses 
and corresponding PTS; Time Unit interval can be calculated using the duration information of 
the recording session), VTS_C_ADT (complete list of cell addresses) and 
30 VTS_VOBU_ADMAP (list of VOBU addresses). 

An estimation for a required temporary memory for generating the above 
playback parameters during recording (e.g. 4 hour recording time) is: 
Number of chapters 1 byte 

Cell addresses 3060 bytes (12*255) 
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VOBU addresses and PTS 288000 bytes 
(VOBU address = 4 bytes, PTS = 4 bytes, VOBU = 0,4 sec) 
Cell duration's 1020 bytes 

• Cell/Program map 99 bytes 

5 Total 292180 bytes 

This data can be stored in a solid state memory (RAM ICs), or it may be stored on a temporary 
location on the record carrier. In practice a choice between efficiency (speed) and the required 
amount of memory is made. Less memory would require more use of the record carrier as 
temporary storage space. In an embodiment VOBU size and VOBU duration can be fixed, and 
10 hence memory can be saved: VOBU start addresses can be calculated, and VOBU PTSs are 
linear to VOBU start addresses. In an embodiment the list VTS_TMAPT is omitted, as this list 
is not mandatory in DVD. The total VTSI size and required temporary memory can be 
recalculated by eliminating the VTS_TMAPT and VOBU addresses contributions 

When the user starts recording new material on a partly filled disc, he may 
15 choose to append to the existing VTS, or a new VTS may be created. The recorder may also 
make the decision for the user, e.g. always append to the existing VTS. Advantages of creating 
anewTS: 

- Previous VTSs do not require changes in the control data, 

- More cells (and thus chapters) are available per recording (note that a VOBS may contain 
20 upto 65535 VOBs, and 255 cells per VOB), 

- For the consumer at home; he can define more chapters on the disc; 
and disadvantages: 

- Program chains can not go over VTS boundaries, so creation of a title that contains selected 
chapters from different VTSs needs to exist of more than one PGC. (Control Data will then be 

25 much more complex in order to link the different PGCs, and playback of different PGC is not 
seamless on most DVD-video players), 

- The size estimate of VMGI is influenced slightly; for every VTS an extra 788 bytes are 
required for the VMGI. 

The real-time append process 204 is as follows when information is appended to the existing 
30 VTS. Since it is assumed that only one VTS is recorded onto a disc, the appending of a next 
recording must take place within that VTS. The following steps are taken, when appending to 
a disc containing one or more recordings already: 

- Start recording video/audio and keep track of the following info 

For VMGI: Number of chapters 
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For VTSI: Number of chapters, a complete list of cell addresses, a complete list 
of VOBU addresses, including Presentation Time Stamps (for VTSJTMAPT 
calculation), Cell duration's, which cells belong to which program (can be one- 
to-one), 



5 



- Quit recording and write the VMGI, VMGI_BUP: 

Read old VMGI into memory (only 3 or 4 sectors), 



Alter the TT_SRPT information: 



10 



Increase TT_SRP_Ns, 

Fill in the correct TT_SRPT_EA, 

Append a TTJSRP structure to the existing one, 

Write VMGI and VMGIJBUP back to disc 



- Write VTSI, VTSI_BUP 

Different methods can be applied here to create the VTSI (and VTSI_BUP) with the new 
information included (depending on the available memory). The main issue is that some sector 
1 5 aligned structures (VTS_PTT_SRPT, VTS_PGCIT, etc.) will grow in size (and may cross ■ 
secior boundaries). Therefore existing information must be shifted forward in the VTSI table. 
Memory required is equal to the ones in the first real-time recording. 



minimum restriction used above. More than one VOB per recording allows more than 255 
20 cells per recording (although one program chain is still limited to 99 chapters (and 255 cells)), 
and there are no specific user disadvantages. Technically the VTSI size is influenced when 
allowing multiple VOBs per VOBS. The VTS_C_ADT table is larger, due to the increase in 
cells allowed. In the case when one cell equals a VOBU (worst case), and a 4 hour movie: 



When a recording has more than one Program Chain (Multi_PGC_Titles), this has the 
advantage, that the maximum number of chapters for a title is then limited to 999 (instead of 
99), while 999 is also the maximum number of chapters allowed in the complete VTS, and the 
disadvantage, that transition from one PGC to the next is not guaranteed to be seamless in the 
30 DVD-video Specifications (the screen shall be frozen until a new presentation is available). 
MultLPGC will influence the size estimates of the VTSI: 
VTS_PTT_SRPT => 4400 bytes (8+#titles*4+#programs*4) 



A further limitation is the number of VOB per recording. One VOB is the 



VTS_CADT => 



432008 bytes 



(36000 cells in 4 hour movie) 
(8+36000*12) 



25 



(8+99*4+999*4) 

(i.e. only 999 programs per VTS) 
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VTS_PGCIT => 245228236 bytes (Maximum of 32767 PGCIs) 

(8+7476 bytes per PGCI and PGCI_SRP) 
(This implies 32767 PGCIs each consisting of 99 
Programs, and 255 cells (theoretically)) 
5 In practice a limitation can be applied by allowing 999 Programs in one VTS, and no more 
than 999 PGCs (one for each Program). In that case: 
VTS_PGCIT => 7378622 bytes (Maximum of 999 PGCIs) 

(8+7378 bytes per PGCI and PGCI_SRP) 
(This implies 999 PGCIs each consisting 
10 of 1 Programs, and 255 cells) 

Not all DVD players allow titles to be selected through a player menu. 
Therefore, the existence of disc defined menus, would be desirable. So a free area can be 
created for adding menus after recording is completed. These disc menus can be generated 
automatically, for example for every 5 titles on the disc a menu-page is created. If the recorder 
15 is equipped with Menu Editing capabilities, menus can be provided with actual text titles. If 
still encoding is implemented in the recorder, recorded still material can be used as 
background for menus. Several technical solutions can be used for implementing these menus: 

- Subpictures for highlights only, text encoded in the background: this method requires a still 
encoder to be available in the DVD-video Recorder. The text is rendered into a bitmap, which 

20 is encoded into an MPEG2 Video Still, and multiplexed with a subpicture (which are run- 
length encoded bitmaps) into a VOB (subpicture encoding must be available in the Recorder 
as well). 

- Subpictures for both highlights and text (fixed background still): this method does not 
require any still encoding functionality in the DVD-video Recorder. Only subpicture encoding 

25 must be implemented in the Recorder. The fixed background MPEG2 Video still is 
multiplexed together with the subpicture into a VOB. 

Both methods require a character set (images) to be available for rendering the menu content. 
A default positioning can be chosen for titles, buttons, etc. 

Maximum still size in DVD-video is 224 Kb. A maximum subpicture size is 52 Kb. Roughly 
30 estimating a multiplexer overhead of 10%, this would result in a menu size of approximately 
304 Kb. 

In DVD-video menus can be defined in the Volume Manager (called Title Menus), or Video 
Title Sets (called either Root, Audio, Subpicture, Angle, or Chapter Menu). These different 
types of menus map onto menu buttons on the remote control. Whether the menus are placed 
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in the VMG or in the VTS is not important; the free area has to be reserved anyway. Also an 
extra PGC structure is required for a set of menus: 
3108 bytes (236+29*#menus) 

(maximum of 99 menus in a PGC) 
5 Plus overhead for: VMGI => 32 bytes or, VTSI => 16 bytes 

It is to be noted that in addition to recording of real time information and 
related control data some file management data in the UDF and/or ISO format has to be 
updated to reflect the newly recorded information. File management data or Table Of Contents 
data are well known, e.g. from CD-ROM and CD-audio. Such data is at least partly located 

10 outside the recording area, for example a fixed area at a predefined location on the record 

carrier, e.g. for DVD a Volume and File Configuration as shown in Figure 4 located before the 
recording area "DVD-VIDEO ZONE". Further some file management data may be stored in 
freely re-locatable files recorded at an arbitrary location within the recording area. In practice 
the number of directories may be limited, e.g. to two: "ROOT" and "VIDEO_TS". 

15 Although the invention has been explained by embodiments using the DVD- 

video format, it may be applied for any format for real-time data requiring non-causal control 
data to be written before the actual content information. Further, the scope of the invention is 
not limited to the embodiments, and the invention lies in each and every novel feature or 
combination of features described above. It is noted, that the invention may be implemented 

20 by means of hardware and/or software, and that in this document the word 'comprising' does 
not exclude the presence of other elements or steps than those listed and the word 'a' or 'an' 
preceding an element does not exclude the presence of a plurality of such elements, that any 
reference signs do not limit the scope of the claims, that 'means' may be represented by a 
single item or a plurality and that several 'means' may be represented by the same item of 

25 hardware. 
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1. Method of recording real-time information and control information related 
thereto in a recording area on a record carrier arranged according to a recording format, in 
which method the real-time information is subdivided into cells and in which playback 
parameters for reproducing sequences of the cells are included in the control information, 

5 characterized in that the method comprises the steps of 

- first selecting a starting point within the recording area different from the beginning of the 
recording area for creating a free area between the beginning of the recording area and the 
starting point, 

- thereafter recording the real-time information from the starting point, and 
10 - recording the control information in said free area. 

2. Method as claimed in claim 1, wherein, while the recording format requires a 
variable area for the control information in dependence of variations of the playback 
parameters, the free area is created smaller than the variable area maximally required to 

15 accommodate all possible variations of the playback parameters. 

3. Method as claimed in any one of the claims 1 , wherein the recording format is 
the DVD format. 

20 4. Device for recording real-time information and control information related 

thereto in a recording area on a record carrier arranged according to a recording format, the 
device comprising recording means arranged for subdividing the real-time information into 
cells and for including playback parameters in the control information for reproducing 
sequences of the cells, characterized in that the recording means are arranged for 

25 - first selecting a starting point within the recording area different from the beginning of the 
recording area for creating a free area between the beginning of the recording area and the 
starting point, 

- thereafter recording the real-time information from the starting point, and 
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- recording the control information in said free area. 
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5. Device as claimed in claim 4, wherein, while the recording format requires a 
variable area for the control information in dependence of variations of the playback 

5 parameters, the recording means are arranged for creating the free area smaller than the 
variable area maximally required to accommodate all possible variations of the playback 
parameters. 

6. Device as claimed in claim 5, wherein the recording means are arranged for 
10 creating the free area by restricting the allowed variations of at least one playback parameter 

or combination of playback parameters. 

7. Device as claimed in claim 4, wherein the recording format is the DVD format. 

1 5 8. Device as claimed in claim 7, wherein the free area is created to accommodate 

VMGI, VMGI_BUP, VTSI and VTSI_BUP and/or, while the recording area is intended for 
recording VOBS, the free area is created to accommodate a VOBS containing a menu 
constituting said playback parameters. 

20 9. Device as claimed in any of the claims 4 to 8, wherein the recording means are 

arranged for recording elements of the control information on the record carrier during 
recording the real-time information. 

10. Device as claimed in claim 9, wherein the recording means are arranged for 

25 recording the elements of the control information at their final location in the free area on the 
record carrier according to the recording format. 



WO 00/30112 



PCT/EP99/08623 



12 




i 1 r 








26-^ 

25 

^23 


27 28 2 9 


i 







FIG. 2 



WO 00/30112 



PCT/EP99/08623 



2/18 




WO 00/30112 



3/18 



PCT/EP99/08623 




WO 00/30112 



5/18 



PCT/EP99/08623 




WO 00/30112 



6/18 



PCT/EP99/08623 




PCT/EP99/08623 



7/18 



IENT 
ory) 


5 o 


ory) 


>- 

UJ >- 
_J o 


TO 


<\BLE 
tory) 


sts) 


UJ ^ 


IT 

tory) 


uu 

zz — ' 

o 


TITLE SEAF 
j) (Mandat 


m CHAIN 
(Mandat 


1 UNIT TAE 
(Mandai 


MAP TABLE 
(Opt i or 


ADDRESS Tj 
(Manda 


D OBJECT 
ADMAP) 
M VOBS exi 


DRESS TABl 
OBS exist' 


OBJECT UN 
\P) (Manda 


SET INFORMATIi 
(VTSI MAT) 


: SET PART OF 
iLE 

(VTS PTT SRP 


ITLE SET PROGf 
TION TABLE 
(VTS PGCIT) 


I SET MENU PAC 
(VTSM_PGCI_UT) 


ITLE SET TIME 
(VTSJMAPT) 


SET MENU CELL 
(VTSM_C_ADT) 


SET MENU VIDE* 
(VTSM_V0BU. 
j tory when VTS' 


_E SET CELL AD 

(VTS C ADT) 
rv when VTSM V 


TLE SET VIDEO 
MAP 

(VTS VOBU ADM/ 


DEO TITLE 
BLE 


IDEO TITLE 
0 INTER TAE 


VIDEO T 
INFORMA 


'IDEO TITLI 


VIDEO T 


)E0 TITLE 


DEO TITLE 
DRESS MAP 
(Mand; 


VIDEO T1TI 
(Manda to 


VIDEO Tl 
ADDRESS 


— < 










> 


— o 
> <c 







NATION 
(Mandatory) 


DEO TITLE 
(Opt ional) 


)E0 TITLE 
(Mandatory) 


INFORMATION 
(Mandatory) 




cc 
o 

U_ 


> <— > 

oo 


> - 

00 


i— 

UJ 

00 >->. 




zz 


CC CO 

o o 
u_ > 


CC CQ 

o o 
u_ > 


0_ 
LU ZZZ> 
— 1 CQ 


co 


TITLE SEl 
(VTS 


JJECT SET 
(VTSTT 


tu 1= 

00 00 

E3 5 

UJ 

—) 


VIDEO TIT 
(VTSI_ 


FIG. 


/IDEO 


o zz: 

UJ . 

o zz 

UJ 

Q h- 


CO ZD 

o 2: 

UJ 

O 
UJ 


5 FOR 






— UJ 

> oo 


Q h- 

— UJ 
> 00 


BACKUE 





WO 00/30112 



8/18 



PCT/EP99/08623 



_J 

CD 




CNJ 




c 


! 


! 


<C 


cr 

LU 


cr 

LU 




cr 

LU 


I 




1 — 

o 


P 


£ 




g 






o 

Q_ 

>— 


O 

o_ 


o 

Q_ 

nr cm 




O 
Q_ 

3C 'c 






UJ 

co 


If 
l2 CO 


o 

cr o_ 

l2 CO 




or cr 
25 CO 


D_ 1 

CO , 


1 <D 
, CO 


o cr 


CO 1 

— o 

O Q. 
D_ I 


PGCI S 
_PGCI_ 




PGCI S 
_PGC!_ 


s ! 


! z 


LU O CO 

£££ 


1 00 


1 CO 

gs 




1 CO 








CD 

CD 



WO 00/30112 



9/18 



PCT/EP99/08623 



PROGRAM CHAIN INFORMATION (PGCI) 



PROGRAM CHAIN GENERAL INFORMATION 
(PGC_GI) 



PROGRAM CHAIN COMMAND TABLE 
(PGC_CMDT) 



PROGRAM CHAIN PROGRAM MAP 
(PGC_PGMP) 



CELL PLAYBACK INFORMATION TABLE 
(C_PBIT) 



CELL POSITION INFORMATION TABLE 
(C_POSIT) 



FIG. 10 



10/18 



CELL PLAYBACK INFORMATION 

(C_PB I #1 ) 



CELL PLAYBACK INFORMATIONS 
(C_PB I #2) 



CELL PLAYBACK INFORMATIONS 

(C.PBIijn) 



CELL PLAYBACK INFORMATION TABLE (C_PBIT) 



FIG. 11 



PCT/EP99/08623 



C_CAT 



C_FVOBU_SA 



C_FILVU EA 



C_LVOBU_SA 



C_LVOBU_EA 



CELL POSITION INFORMATION^ 
(C_POS I#1 ) 



CELL POSITION I NFORMAT I ON#n 
(C_P0Sl3n) 



CELL POSITION INFORMATION TABLE (C_POSIT) 



C VOB IDN 



CJDN 



FIG. 12 



WO 00/30112 



11/18 



PCT/EP99/08623 



1 

O CJ> 

— a. 
a. - 



Q O 
ZD — 

!< 
o o 

LU — 

11 



CO 

CD 



LU <£ UJ h- 

y lD v w 

o cc o m 

< h- ■< rD 

Q_ CO Q_ CO 



^ az lu 

O •< Q 

<h-o 

Q_ CO U 



WO 00/30112 



12/18 



PCT/EP99/08623 




WO 00/30112 



14/18 



PCT/EP99/08623 




WO 00/30112 



15/18 



PCT7EP99/08623 




WO 00/30112 



16/18 



PCT/EP99/08623 



CONTENTS 



RYDI VIDEO 


NEXT VOBU START ADDRESS WITH A VIDEO DATA 


FWDI 240 


+240 VOBU START ADDRESS AND VIDEO EXIST FLAG 


FWDI 140 


+120 VOBU START ADDRESS AND VIDEO EXIST FLAG 


FWDI 60 


+ 60 VOBU START ADDRESS AND VIDEO EXIST FLAG 


FWDI 20 


+ 20 VOBU START ADDRESS AND VIDEO EXIST FLAG 


FWDI 15 


+ 15 VOBU START ADDRESS AND VIDEO EXIST FLAG 


FWDI 14 


+ 14 VOBU START ADDRESS AND VIDEO EXIST FLAG 


FWDI 13 


+ 13 VOBU START ADDRESS AND VIDEO EXIST FLAG 


FWDI 12 


+ 12 VOBU START ADDRESS AND VIDEO EXIST FLAG 


FWDI 11 


+ 11 VOBU START ADDRESS AND VIDEO EXIST FLAG 


FWDI 10 


+ 10 VOBU START ADDRESS AND VIDEO EXIST FLAG 


FWDI 9 


+ 9 VOBU START ADDRESS AND VIDEO EXIST FLAG 


FWDI 8 


+ 8 VOBU START ADDRESS AND VIDEO EXIST FLAG 


FWDI 7 


+ 7 VOBU START ADDRESS AND VIDEO EXIST FLAG 


FWDI 6 


+ 6 VOBU START ADDRESS AND VIDEO EXIST FLAG 


FWDI 5 


+ 5 VOBU START ADDRESS AND VIDEO EXIST FLAG 


FWDI 4 


+ 4 VOBU START ADDRESS AND VIDEO EXIST FLAG 


FWDI 3 


+ 3 VOBU START ADDRESS AND VIDEO EXIST FLAG 


FWDI 2 


+ 2 VOBU START ADDRESS AND VIDEO EXIST FLAG 


FWDI 1 


+ 1 VOBU START ADDRESS AND VIDEO EXIST FLAG 


FWDI NEXT 


NEXT VOBU START ADDRESS AND VIDEO EXIST FLAG 


FWDI PREV 


PREVIOUS VOBU START ADDRESS AND VIDEO EXIST FLAG 


BWDI 1 


- 1 VOBU START ADDRESS AND VIDEO EXIST FLAG 


BWDI 2 


- 2 VOBU START ADDRESS AND VIDEO EXIST FLAG 


BWDI 3 


- 3 VOBU START ADDRESS AND VIDEO EXIST FLAG 


BWDI 4 


- 4 VOBU START ADDRESS AND VIDEO EXIST FLAG 


BWDI 5 


- 5 VOBU START ADDRESS AND VIDEO EXIST FLAG 


BWDI 6 


- 6 VOBU START ADDRESS AND VIDEO EXIST FLAG 


BWDI 7 


- 7 VOBU START ADDRESS AND VIDEO EXIST FLAG 


BWDI 8 


- 8 VOBU START ADDRESS AND VIDEO EXIST FLAG 


BWDI 9 


- 9 VOBU START ADDRESS AND VIDEO EXIST FLAG 


BWDI 10 


- 10 VOBU START ADDRESS AND VIDEO EXIST FLAG 


BWDI 11 


- 11 VOBU START ADDRESS AND VIDEO EXIST FLAG 


BWDI 12 


- 12 VOBU START ADDRESS AND VIDEO EXIST FLAG 


BWDI 13 


- 13 VOBU START ADDRESS AND VIDEO EXIST FLAG 


BWDI 14 


- 14 VOBU START ADDRESS AND VIDEO EXIST FLAG 


BWDI 15 


- 15 VOBU START ADDRESS AND VIDEO EXIST FLAG 


BWDI 20 


- 20 VOBU START ADDRESS AND VIDEO EXIST FUG 


BWDI 60 


- 60 VOBU START ADDRESS AND VIDEO EXIST FLAG 


BWDI 120 


-120 VOBU START ADDRESS AND VIDEO EXIST FLAG 


BWDI 240 


-240 VOBU START ADDRESS AND VIDEO EXIST FLAG 


BWDI VIDEO 


PREVIOUS VOBU START ADDRESS WITH A VIDEO DATA 



FIG. 18 



WO 00/30112 



17/18 



PCT/EP99/08623 




WO 00/30112 



PCT/EP99/08623 




INTERNATIONAL SEARCH REPORT 



PCT/EP 99/08623 



G11B20/12 G11B27/32 H04N5/926 G11B7/00 

//H04N5/85 



According to International Patent daeafflcatlori (IPC) Of 



a FIELDS SEARCHED 



IPC 7 G11B H04N 



the extent that such documents are Included In the fields searched 



Electronic data base corwutted during die bi 



lie of data base and, where practical, search terms used) 



C. DOCUMEHT8 COM81DEHEP TO BE RELEVANT 



Category' CteBon of document, wtth Mcatlon, v 



re appropriate, of the relevant passages 



Relevant to data No. 



EP 0 942 426 A (NIPPON COLUMBIA) 
15 September 1999 (1999-09-15) 
the whole document 

WO 00 02195 A (MIMURA HIDEKI ;AND0 HIDEO 
(OP); IT0 YUJI (JP); TAIRA KAZUHIKO (JP)) 
13 January 2000 (2000-01-13) 
page 70, line 16 -page 71, line 2 

WO 97 06531 A (SONY CORP ;KAWAHURA MAK0T0 
(JP); FUOINAHI YASUSHI (JP); HAAN WIEBE) 
20 February 1997 (1997-02-20) 
page 46, line 24 -page 62, line 7 
page 78, line 18 - line 8 

-/-- 



1,3,4,7 



1,3,4,7 



Further documents are Isted In the « 



[X~| Patent family members are la 



° Spedai categories of cried documents : 

v" document defhhg the general state of the art which Is not 
considered to be of particular retevaroe 
"E" eariler document UrtpuMahed on or after the kitematlonal 
fling date 

1" document which may throw doubts on priority dahnfstor 
WW* Is cited to establish the rJuUtrjaSon date^snofher 
citation or other special reason (as specified) 



T later document published after the h 

or priori/ date and not ii conflctwtL..^ „., ,™ 

cited to understand the principle or theory underlying tht 




Date of mallng of the International search report 

23/03/2000 



m PCT/I8A/210 (weond steel) (JJy 1*92) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



PCT/EP 99/08623 



EP 0 814 475 A (TOKYO SHIBAURA ELECTRIC 
CO) 29 December 1997 (1997-12-29) 
cited 1n the application 
the whole document 

EP 0 929 072 A (TOKYO SHIBAURA ELECTRIC 
CO) 14 July 1999 (1999-07-14) 
the whole document 

EP 0 903 744 A (MATSUSHITA ELECTRIC IND CO 
LTD) 24 March 1999 (1999-03-24) 
the whole c 



Form PCT/I8AS10 (ccntoMkn <* swend shttt) (July IMS) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 





Ink anal Application Mo 

PCT/EP 99/08623 


Patent document 
cited in search report 


Publication 


Patent family 
member^) 


Publication 
date 



EP 0942426 A 15-09-1999 JP 11232792 A 27-08-1999 



WO 0002195 






NONE 






W0 9706531 




C\J \JC 133/ 


All 


714628 B 


06-01-2000 








AU 


6630496 A 


05-03-1997 








BR 


9606567 A 


30-12-1997 








CA 


2200346 A 


20-02-1997 








CN 


1213832 A 


14-04-1999 








EP 


0784848 A 


23-07-1997 








JP 


9106631 A 


22-04-1997 


EP 0814475 




29-12-1997 


JP 


2857119 B 


10-02-1999 








JP 


10027461 A 


27-01-1998 








WO 


9725714 A 


17-07-1997 








JP 


2857128 B 


10-02-1999 








JP 


10092157 A 


10-04-1998 








JP 


2857129 B 


10-02-1999 








JP 


10092158 A 


10-04-1998 








JP 


2857130 B 


10-02-1999 








JP 


10092159 A 


10-04-1998 








us 


5913010 A 


15-06-1999 


EP 0929072 


A 


14-07-1999 


JP 


11176096 A 


02-07-1999 








CN 


1219727 A 


16-06-1999 


EP 0903744 


A 


24-03-1999 


WO 


9914935 A 


25-03-1999 








OP 


11187354 A 


09-07-1999 



Form PCT718V210 (potent tanHy arrex) (JUy 1802) 



J) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



■uunuui 

(id EP 0 800 312 A1 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 

08.10.1997 Bulletin 1997/41 



(21) Application number: 96932823.6 

(22) Date of filing: 04.10.1996 



(51) int. Cl. 6 : H04N 5/91, H04N 5/92 



) International application number: 
PCT/JP96/02900 



(87) International publication number: 

WO 97/14249 (17.04.1997 Gazette 1997/17) 



(84) Designated Contracting States: 


• KOZUKA, Masayuki 


DE FR GB 


Osaka 572 (JP) 




• FUKUSHIMA, Yoshihisa 


(30) Priority: 09.10.1995 JP 261269/95 


Joto-ku Osaka-shi Osaka 536 (JP) 


16.11.1995 JP 298024/95 


• TATEBAYASHI, MakotO 


06.02.1996 JP 19591/96 


Hyogo 665 (JP) 


08.07.1996 JP 177629/96 


• HARADA, Syunji 




Osaka-shi Osaka 557 (JP) 


(71) Applicant: 


• ENDO, Koichiro 


MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. 


Osaka-shi Osaka 534 (JP) 


Kadoma-shi, Osaka-fu, 571 (JP) 


(72) Inventors: 


(74) Representative: Kugele, Bernhard et al 


NOVAPAT INTERNATIONAL SA, 


• YAMAUCHi, Kazuhiko 


9, Rue du Valais 


Osaka 572 (JP) 


1202 Geneve (CH) 


• UEDA, Hiroshi 


Nara 636-03 (JP) 





(54) DATA TRANSMITTER, DATA TRANSMITTING METHOD, DATA RECEIVER, INFORMATION 
PROCESSOR, AND INFORMATION RECORDING MEDIUM 

(57) A data transmitting device capable of perform- 
ing copyright protection processing, when digital data FIG.S 
retrieved from the information recording medium is AV ,.49 
data, which includes: an interface section for receiving 
information specifying the digital data to be output and 
the data receiving device and for outputting the digital 
data via the digital interface; a judgment section for 
judging whether or not the digital data includes video 
information; an authentication section for authenticating 
whether not the data receiving device is a proper data 
receiving device having a function of converting digital 
data into video data based on authentication data out- 
put from the data receiving device; a data retrieval sec- 
tion for retrieving the specified digital data from an 
external medium; and a control section for controlling 
the interface section to output the digital data via the 
digital interface only when the judgment section judges 
that the digital data includes video information and the 
authentication section authenticates that the data 
receiving device is the proper data receiving device. A 
data transmitting method, a data receiving device, an 
information processing apparatus, and an information 
recording medium are also provided. 





Disk 
reproduction 















1 EP 0 800 312 A1 2 



Description 

TECHNICAL FIELD 

The present invention relates to an information s 
recording medium for recording an information signal 
representing at least one of program data, audio infor- 
mation, and video information, data transmitting 
device/method for retrieving the information signal from 
the information recording medium, a data receiving 10 
device for reproducing a video signal from the retrieved 
video digital data, and an information processing appa- 
ratus including the data transmitting device and the data 
receiving device. 

BACKGROUND ART 

A CD-ROM (compact disc read only memory) is 
known as an information recording medium for program 
data, audio information, and video information. Such a 20 
CD-ROM has an information capacity of 540 MB and is 
widely used as a distribution medium for program data, 
audio information, and video information. Information 
recorded in the CD-ROM is retrieved and processed by 
a personal computer incorporating a CD-ROM drive, for 2s 
example. 

In recent years, with the enhancement in the 
processing environments of audio information and 
video information on personal computers, audio infor- 
mation and video information stored in a CD-ROM can 30 
be directly output on a personal computer. When video 
information is stored in a CD-ROM, it is necessary to 
conduct digital compression to the video information 
and to store the compressed video information in the 
CD-ROM, since the video information has a large 35 
amount of data. An MPEG1 (moving picture experts 
group 1) method, for example, is used as a method for 
compressing video information where the transfer rate 
of CD-ROMs of 1.2 Mbps is available. The MPEG1 
method employs interframe compression as its main 40 
compression principle. Video information is a moving 
picture composed of still pictures called "several ten 
frames per second". In the interframe compression, suf- 
ficient data for reproducing a still picture is prepared for 
one frame every several frames. For the remaining 45 
frames, only data representing the difference from the 
frame provided with sufficient data is prepared, thus to 
compress the required data amount. 

In the MPEG1 method, in reality, audio information 
which is mixed in video information is also compressed so 
together with the video information, generating digital 
data called an MPEG system stream. It is therefore dif- 
ficult to unconditionally distinguish the video information 
from the audio information in the digital data. Such data 
including video information and audio information as 55 
well as information required for reproducing the data 
mixed therein is often called data having an audio and 
video (AV) data configuration or AV data. Herein, such 
data including video information and audio information 



mixed therein is referred to as "AV data". 

In the MPEG1 method, the horizontal resolution of 
images is on the order of 250 lines. This is not suffi- 
ciently high for applications requiring high-quality 
images such as movie applications. A laser disc (LD) 
having a horizontal resolution of 430 lines has conven- 
tionally been used as a medium for storing such appli- 
cations requiring high-quality images. The LD however 
stores video information in an analog form. In recent 
years, a digital video disk (DVD) has been proposed as 
a new optical disk which stores data in a digital form so 
as to be processed by personal computers and has a 
level of resolution required for movie application. The 
DVD has an information capacity eight times or more of 
that of the CD-ROM and realizes a data transmission 
rate five times or more of that of the CD-ROM. The DVD 
employs a MPEG2 method as the method for com- 
pressing video information which realizes a horizontal 
resolution of 450 lines or more to obtain high-quality 
moving pictures required for movie applications. 

Hereinbelow, a personal computer incorporating a 
CD-ROM drive as a conventional information process- 
ing apparatus will be described with reference to Fig- 
ures 30 and 31 , where AV data stored in the CD-ROM is 
directly reproduced and output by the personal compu- 
ter itself. 

Figure 31 is a view showing a configuration of a 
conventional personal computer having a CD-ROM 
drive. In Figure 31 , reference numeral 2401 denotes a 
CD-ROM which records an MPEG stream of AV data 
managed by a filing system. Reference numeral 2402 
denotes a disk reproduction drive which reproduces the 
optical disk 2401 and outputs digital data of a desig- 
nated sector number. Reference numeral 2403 denotes 
an AV signal processor which conducts a predeter- 
mined decompressing processing to the MPEG stream, 
converts it into an analog audio signal and a digital 
video signal, and outputs the results. The analog audio 
signal is audibly output via a speaker 2403S. 

Reference numeral 2404 denotes a recording sec- 
tion which is a hard disk. Reference numeral 2405 
denotes an input section which has a mouse 2405K and 
a keyboard 2405M and receives instructions form the 
external. Reference numeral 2406 denotes an I/O bus. 

Reference numeral 2407 denotes a video signal 
processor synthesizes a digital video signal output from 
the AV signal processor 2403 with a video signal for dis- 
play generated inside the personal computer and out- 
puts the results as an analog video signal to a display 
device 2407D. The analog video signal is visually output 
by the display device 2407D. The video signal proces- 
sor 2407 is typically a video card. A controller 2408 
includes a CPU 2408C, a bus interface (l/F) 2408I, and 
a main memory 2408M which are connected with one 
another by a processor bus 2408B. An operating sys- 
tem (OS) program for managing the filing system and a 
reproduction control program as an application oper- 
ated on the OS for reproducing AV data in the optical 
disk 2401 in accordance with the user's instructions are 
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loaded in the controller 2408. A graphic user interface 
generated according to the reproduction control pro- 
gram loaded in the controller 2408 is displayed on the 
external display device connected to the AV signal proc- 
essor 2403. 5 

Figure 30 is a front view of the display device. Ref- 
erence numeral 2301 denotes the display device. Refer- 
ence numeral 2302 denotes a display region. Reference 
numeral 2303 denotes a MPEG moving picture display 
region. Reference numeral 2304 denotes a control io 
panel display region. Reference numeral 2305 denotes 
a graphic for providing a feedback of the coordinates 
designated on the screen by the keyboard 2405K and 
the mouse 2405M connected to the input section 2405. 

The operation of the conventional CD-ROM drive is 
incorporated personal computer with the above configu- 
ration will be described. 

Since the overall operation of the personal compu- 
ter is the same as that of general personal computers 
(e.g., PC-AT compatible machines), detailed description 20 
thereof is omitted here. Only the operations relating to 
the present invention, i.e., the operation for reproducing 
and outputting AV data in the optical disk 2401 and the 
operation for copying a file in the optical disk 2401 to the 
recording section 2404 will be described. 25 

First, the operation for reproducing and outputting 
AV data will be described. When the user designates a 
control panel indicating "reproduction start" displayed 
on the control panel display region 2304 by the use of 
the mouse 2405M connected to the input section, the so 
controller 2408 interprets the input as the reproduction 
control command indicating "reproduction start" from 
the input coordinates and calculates a recording 
address of a file storing a predetermined MPEG stream 
for reproduction start in the optical disk 2401 in accord- 35 
ance with the filing system. The controller 2408 sends a 
data read command (READ #Address) to the disk 
reproduction drive 2402 to read data in the calculated 
recording address, and outputs the read digital data to 
the AV signal processor 2403 in accordance with a data 40 
write command (WRITE). The AV signal processor 
2403 processes the input MPEG stream of digital data 
in a predetermined manner and converts the data into 
an analog audio signal and a digital video signal and 
outputs the results. The analog audio signal is audibly 45 
output via the speaker 2403S. The digital video signal is 
input into the video signal processor 2407, where the 
digital video signal is synthesized with video information 
for display generated inside the computer and displayed 
by the display device 2407D as images. so 

Thus, the MPEG stream reproduced from the opti- 
cal disk 2401 is displayed in the MPEG moving picture 
display region 2303 of the display device 2407D. 

The operation for copying a file recorded in the opti- 
cal disk 2401 to the recording section 2404 will be 55 
described. The input section 2405 receives a command 
input by the user via the keyboard 2405K. When the 
input command is a copy command requesting to copy 
a file in the optical disk 2401 to the recording section 



2404, the controller 2408 calculates the recording 
address of the file to be read in the optical disk 2401 in 
accordance with the filing system. After calculating the 
recording address, the controller 2408 sends a data 
read command (READ #Address) to the disk reproduc- 
tion drive 2402 to read digital data in the calculated 
recording address, and sends a data write command 
(WRITE) to the recording section 2404 so that the data 
is output and held in the recording section 2404. 

With the above configuration, however, digital data 
retrieved from the optical disk 2401 is uniformly proc- 
essed by the controller 2408 without distinguishing AV 
data from others. This makes it difficult to perform a 
copyright protection processing on AV data. 

"The "copyright protection processing" as used 
herein refers to a processing where a copyrighter of AV 
data specifies the conditions for the use of the AV data 
in an information processing apparatus. More specifi- 
cally, the copyrighter may permit only reproduction/out- 
put of the AV data (i.e., prohibit copying of the AV data 
to a hard disk and the like) or permit both reproduc- 
tion/output and copying of the AV data. 

With the above conventional configuration, if the 
user mistakenly inputs a copy command requesting to 
copy a file including AV data of which copying is not per- 
mitted to the recording section 2404, the disk reproduc- 
tion drive 2402 receives the same data read command 
(READ #Address) as that received when the video data 
reproduction command is input. As a result, the AVdata 
is read and stored in the recording section 2404 as is 
done for other general data. 

As another problem, the operation of the controller 
2408 is dynamically determined by loading the OS and 
the reproduction control program. If the loaded program 
has an error, an erroneous operation of copying a file 
including AV data may arise, irrespective of the opera- 
tion by the user. 

For the above reasons, there exists a possibility that 
AV data of which copying is not permitted may be sec- 
ondarily stored in a hard disk and the like. Therefore, the 
copyright of such AV data is not completely protected. 
This problem is especially serious for such applications 
that require high horizontal resolution to obtain high- 
quality images. To take precautions against this prob- 
lem, authors of such applications may set higher prices 
to compensate expected damage due to infringement of 
the copyright, or authors may even give up the idea of 
producing movie applications and the like of which cop- 
yright is extraordinarily valuable. As a result, a sound 
market where a number of applications are presented to 
the users at appropriate prices is not expected, which is 
greatly disadvantageous for the users. 

In order to overcome the above problem, an objec- 
tive of the present invention is to provide data transmit- 
ting device/method, a data receiving device, an 
information processing apparatus, and an information 
recording medium, where AV data recorded in the infor- 
mation recording medium can be audibly and visually 
output by a personal computer and, when digital data 
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retrieved from the information recording medium is AV 
data, the AV data is subjected to a copyright protection 
processing to protect the AV data from being illegally 
copied due to an erroneous operation by the user or an 
erroneous program. According to the present invention, 5 
since the protection of the copyright of applications is 
ensured, a number of applications are urged to be circu- 
lated in the market at appropriate prices, and thus 
advantages for the users are secured. 

10 

DISCLOSURE OF THE INVENTION 

The data transmitting device of the present inven- 
tion is a data transmitting device connected to a digital 
interface for outputting digital data including video infor- is 
mation to a data receiving device via the digital inter- 
face, the data transmitting device including: an interface 
section for receiving information specifying digital data 
to be output and the data receiving device and for out- 
putting the digital data via the digital interface; a judg- 20 
ment section for judging whether or not the digital data 
includes video information; an authentication section for 
authenticating whether or not the data receiving device 
is a proper data receiving device having a function of 
converting digital data into video data based on authen- 25 
tication data output from the data receiving device; a 
data retrieval section for retrieving the specified digital 
data from an external medium; and a control section for 
controlling the interface section to output the digital data 
via the digital interface only when the judgment section 30 
judges that the digital data includes video information 
and the authentication section authenticates that the 
data receiving device is the proper data receiving 
device, whereby the above objective is attained. 

In one embodiment, the authentication section gen- 35 
erates first authentication data, outputs the first authen- 
tication data to the data receiving device via the 
interface section, receives second authentication data 
generated by the data receiving device based on the 
first authentication data, and judges whether or not the to 
data receiving device is the proper data receiving device 
based on the second authentication data, and the first 
authentication data is different each time the first 
authentication data is generated. 

In one embodiment, the authentication section 45 
authenticates whether or not the data receiving device 
is the proper data receiving device and proves itself as 
a proper data transmitting device, by mutually exchang- 
ing the authentication data between the data transmit- 
ting device and the data receiving device. so 

In one embodiment, the digital data is stored in an 
information recording medium, a region of the informa- 
tion recording medium in which the digital data is stored 
includes a plurality of sectors each having a header 
region and a data region, and the header region stores ss 
an address of the sector and a data attribute flag indi- 
cating whether or not the digital data stored in the data 
region includes video information, and the judgment 
section judges whether or not the digital data retrieved 
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from the information recording medium includes video 
information for each sector by examining the data 
attribute flag stored in the header region. 

The data receiving device according to the present 
invention is a data receiving device connected to a dig- 
ital interface for receiving digital data including video 
information from a data transmitting device via the dig- 
ital interface, for converting the digital data into video 
data, and for outputting the video data, the data receiv- 
ing device including: an interface section for receiving 
the digital data via the digital interface; an authentica- 
tion section for generating authentication data indicating 
that the data receiving device has a function of convert- 
ing the digital data into video data and for outputting the 
authentication data; and a conversion section for con- 
verting the digital data into the video data, whereby the 
above objective is attained. 

In one embodiment, the authentication section 
receives first authentication data output from the data 
transmitting device, generates second authentication 
data based on the first authentication data and a prede- 
termined conversion function. 

In one embodiment, the authentication section 
proves that the data receiving device is the proper data 
receiving device and authenticates whether or not the 
data transmitting device is a proper data transmitting 
device, by mutually exchanging the authentication data 
between the data transmitting device and the data 
receiving device, and the conversion section converts 
the digital data into the video data only when the 
authentication has been successful. 

In one embodiment, the data transmitting device 
connected to a digital interface for outputting digital data 
including video information to a data receiving device 
via the digital interface, the data transmitting device 
includes: an interface section for receiving information 
receiving the digital data to be output and the data 
receiving device and for outputting the digital data via 
the digital interface; a judgment section for judging 
whether or not the digital data includes video informa- 
tion; an authentication section for authenticating 
whether or not the data receiving device is a proper data 
receiving device having a function of converting digital 
data into video data based on authentication data out- 
put from the data receiving device; a data retrieval sec- 
tion for retrieving the specified digital data from an 
external medium; an encrypting section for converting 
the retrieved digital data into encrypted digital data; and 
a control section for controlling the interface section to 
output the encrypted digital data via the digital interface 
only when the judgment section judges that the digital 
data includes video information and the authentication 
section authenticates that the data receiving device is 
the proper data receiving device, whereby the above 
objective is attained. 

In one embodiment, the authentication section gen- 
erates first authentication data, outputs the first authen- 
tication data to the data receiving device via the 
interface section, receives second authentication data 
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generated by the data receiving device based on the 
first authentication data, and judges whether or not the 
data receiving device is the proper data receiving data 
based on the second authentication data, the first 
authentication data is different each time the first 
authentication data is generated, and the encrypting 
section generates an encrypting key using the first 
authentication data and encrypts the digital data using 
the encrypting key. 

In one embodiment, the authentication section gen- 
erates first authentication data, outputs the first authen- 
tication data to the data receiving device via the 
interface section, receives second authentication data 
generated by the data receiving device based on the 
first authentication data, judges whether or not the data 
receiving device is the proper data receiving data based 
on the second authentication data, receiving third 
authentication data output from the data receiving 
device, generating fourth authentication data based on 
the third authentication data and a predetermined con- 
version function, and output the fourth authentication 
data, the first authentication data is different each time 
the authentication data is generated, and the encrypting 
section generates an encrypting key using the first 
authentication data and the third authentication data 
and encrypts the digital data using the encrypting key. 

In one embodiment, the digital data is stored in an 
information recording medium, a region of the informa- 
tion recording medium in which the digital data is stored 
includes a plurality of sectors each having a header 
region and a data region, and the header region stores 
an address of the sector and a data attribute flag indi- 
cating whether or not the digital data stored in the data 
region includes video information, and the judgment 
section judges whether or not the digital data retrieved 
from the information recording medium includes video 
information for each sector by examining the data 
attribute flag stored in the header region. 

The data receiving device according to the present 
invention is a data receiving device connected to a dig- 
ital interface for receiving encrypted digital data includ- 
ing video information from a data transmitting device via 
the digital interface, for converting the encrypted digital 
data into video data, and for outputting the video data, 
the data receiving device including: an interface section 
for receiving the encrypted digital data via the digital 
interface; an authentication section for generating 
authentication data indicating that the data receiving 
device has a function of converting the digital data into 
the video data and for outputting the authentication 
data; a decrypting section for converting the encrypted 
digital data into decrypted digital data; and a conversion 
section for converting the digital data into the video 
data, whereby the above objective is attained. 

In one embodiment, the authentication section 
receives first authentication data output from the data 
transmitting device, generates second authentication 
data based on the first authentication data and a prede- 
termined conversion function, and outputs the second 



authentication data, and the decrypting section gener- 
ates a decrypting key using the first authentication data 
and decrypts the encrypted digital data using the 
decrypting key. 

5 In one embodiment, the authentication section 
receives first authentication data output from the data 
transmitting device, generates second authentication 
data based on the first authentication data and a prede- 
termined conversion function, and outputs the second 

io authentication data; generates third authentication data; 
outputs the third authentication data to the data trans- 
mitting device via the interface section; receives fourth 
authentication data generated by the data transmitting 
device based on the third authentication data; judges 

is whether or not the data transmitting device is the proper 
data transmitting device based on the fourth authentica- 
tion data, the third authentication data is different each 
time the third authentication data is generated, and the 
decrypting section generates a decrypting key using the 

20 first authentication data and the third authentication 
data and decrypts the encrypted digital data using the 
decrypting key. 

The data transmitting device according to the 
present invention includes: a data retrieval section for 

25 retrieving digital data by reproducing an information 
recording medium having a sector structure having a 
header region and a data region, the header region stor- 
ing a data attribute flag indicating whether or not the dig- 
ital data stored in the data region is video information; a 

30 judgment section for judging whether or not the digital 
data is video information based on the data attribute 
flag; and a control section for outputting the digital data 
and the data attribute flag when the digital data is video 
information, whereby the above objective is attained. 

35 The data receiving device according to the present 
invention is a data receiving device connected to a dig- 
ital interface for receiving digital data including video 
information from a data transmitting device via the dig- 
ital interface, for converting the digital data into video 

40 data, and for outputting the video data, the data receiv- 
ing device including: an interface section for receiving 
the digital data via the digital interface; a judgment sec- 
tion for judging whether or not the digital data is video 
information based on the data attribute flag included in 

45 the received digital data indicating whether or not the 
digital data is video information; and a control section 
for prohibiting the digital data from being output to the 
digital interface without being converted into the video 
data when the digital data is video information, whereby 

so the above objective is attained. 

The information processing apparatus according to 
the present invention is an information processing appa- 
ratus including a data transmitting device for retrieving 
digital data including video information from an informa- 

55 tion recording medium, a data receiving device for con- 
verting the retrieved digital data into video data, a 
control section for instructing the data transmitting 
device to output the digital data to the data receiving 
device, and a digital interface connecting the data trans- 
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mitting device, the data receiving device and the control 
section, wherein the information recording medium has 
a sector structure having a header region and a data 
region, the header region storing a data attribute flag 
indicating whether or not digital data stored in the data 5 
region is video information, the data transmitting device 
receives information specifying digital data to be 
retrieved and the data receiving device; retrieves the 
specified digital data from the information recording 
medium; judges whether or not the data region includes w 
video information based on the data attribute flag; 
authenticates whether or not the data receiving device 
is a proper data receiving device when the data region 
includes video information; and outputs the retrieved 
digital data via the digital interface only when the 1S 
authentication has been successful, and the data 
receiving device proves itself as the proper data receiv- 
ing device in response to the authentication from the 
data transmitting device via the digital interface and 
converts the retrieved digital data into video data, 20 
whereby the above objective is attained. 

The information processing apparatus according to 
the present invention is an information processing appa- 
ratus including a data transmitting device for retrieving 
digital data including video information from an informa- 25 
tion recording medium, a data receiving device for con- 
verting the retrieved digital data into video data, a 
control section for instructing the data transmitting 
device to output the digital data to the data receiving 
device, and a digital interface connecting the data trans- 30 
mitting device, the data receiving device and the control 
section, wherein the information recording medium has 
a sector structure having a header region and a data 
region, the header region storing a data attribute flag 
indicating whether or not digital data stored in the data 35 
region is video information, the data transmitting device 
receives information specifying digital data to be 
retrieved and the data receiving device; retrieves the 
specified digital data from the information recording 
medium; judges whether or not the data region includes 40 
video information based on the data attribute flag; 
authenticates whether or not the data receiving device 
is a proper data receiving device when the data region 
includes video information; and outputs the retrieved 
digital data after encrypting via the digital interface only 45 
when the authentication has been successful, and the 
data receiving device proves itself as the proper data 
receiving device in response to the authentication from 
the data transmitting device and converts the digital 
data into the video data after decrypting the encrypted so 
digital data received via the digital interface, whereby 
the above objective is attained. 

The information processing apparatus according to 
the present invention is an information processing appa- 
ratus including a data transmitting device for retrieving 55 
digital data including video information from an informa- 
tion recording medium, a data receiving device for con- 
verting the retrieved digital data into video data, a 
control section for instructing the data transmitting 



device to output the digital data to the data receiving 
device, and a digital interface connecting the data trans- 
mitting device, the data receiving device and the control 
section, wherein the information recording medium has 
a sector structure having a header region and a data 
region, the header region storing a data attribute flag 
indicating whether or not digital data stored in the data 
region is video information, the control section outputs a 
data retrieval command specifying digital data to be 
retrieved to data receiving device; the data transmitting 
device receives information specifying digital data to be 
retrieved and the data receiving device; retrieves the 
specified digital data from the information recording 
medium; judges whether or not the data region includes 
video information based on the data attribute flag; 
authenticates whether or not the data receiving device 
is a proper data receiving device when the data region 
includes video information; and outputs the retrieved 
digital data and the data attribute flag via the digital 
interface only when the authentication has been suc- 
cessful, and the data receiving device receives the data 
retrieval command output from the control section and 
outputs the command to the data transmitting device; 
proves itself as the proper data receiving device in 
response to the authentication from the data transmit- 
ting device via the digital interface; receives the digital 
data and the data attribute flag via the digital interface; 
and judges whether or not the retrieved digital data is 
video information based on the data attribute flag and, 
when the retrieved digital data is video information, con- 
verts the digital data into video data and prohibits the 
digital data from being output via the digital interface 
without being converted into video data, whereby the 
above objective is attained. 

In one embodiment, the information recording 
medium stores digital data obtained by inter-frame com- 
pressing video data with a horizontal resolution of 450 
lines or more in the data region, and the data receiving 
device converts the digital data into the video data by 
inter-frame decompressing the digital data. 

The data transmitting method according to the 
present invention is a data transmitting method for 
transmitting digital data including video information to a 
data receiving device via a digital interface, the method 
including the steps of: receiving information specifying 
the digital data to be output and the data receiving 
device and for outputting the digital data via the digital 
interface; judging whether or not the digital data 
includes video information; authenticating whether or 
not the data receiving device is a proper data receiving 
device having a function of converting the digital data 
into video data based on authentication data output 
from the receiving device; retrieving the specified digital 
data from an external medium; and controlling to output 
the digital data via the digital interface only when the 
digital data includes video information and the data 
receiving device is the proper data receiving device, 
whereby the above objective is attained. 

The data transmitting method according to the 
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present invention is a data transmitting method for 
transmitting digital data including video information to a 
data receiving device via a digital interface, the method 
including the steps of: receiving information specifying 
the digital data to be output and the data receiving 5 
device and for outputting the digital data via the digital 
interface; judging whether or not the digital data 
includes video information; authenticating whether or 
not the data receiving device is a proper data receiving 
device having a function of converting the digital data »<? 
into video data based on authentication data output 
from the receiving device; retrieving the specified digital 
data from an external medium; converting the retrieved 
digital data into encrypted digital data; and controlling to 
output the encrypted digital data via the digital interface )5 
only when the digital data includes video information 
and the data receiving device is the proper data receiv- 
ing device, whereby the above objective is attained. 

The data transmitting method according to the 
present invention includes the steps of: retrieving digital 20 
data by reproducing an information recording medium 
having a sector structure having a header region and a 
data region, the header region storing a data attribute 
flag indicating whether or not digital data stored in the 
data region is video information; judging whether or not 25 
the digital data is video information based on the data 
attribute flag; and outputting the digital data and the 
data attributing flag when the digital data is video infor- 
mation, whereby the above objective is attained. 

The information recording medium according to the 30 
present invention includes a plurality of sectors man- 
aged with addresses and the sectors being classified 
into a data region and a lead-in region which is repro- 
duced prior to the data region, wherein a sector in the 
lead-in region stores map information indicating an 35 
address of a sector in the data region in which the video 
data is stored, whereby the above objective is attained. 

The information recording medium according to the 
present invention includes a plurality of sectors each 
having a header region and a user data region, the infor- 40 
mation recording medium storing file management 
information for managing a plurality of files each com- 
posed of at least one sector as a group under a direc- 
tory, wherein the user data region stores digital data 
including at least video information and the file manage- 45 
ment information, the header region stores a data 
attribute flag indicating whether or not the user data 
region includes video information or information 
required to reproduce the video information, and the file 
management information includes file identification so 
information indicating whether or not the file includes 
the video information and whether or not a file including 
the video information exists under the directory, 
whereby the above objective is attained. 

Thus, according to the present invention, a data ss 
transmitting device, a data transmitting method, a data 
receiving device, and an information processing appa- 
ratus, where AV data is protected from being illegally 
copied to a memory such as a HDD (hard disk drive) 
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and thus the copyright of applications can be protected, 
are provided. 

According to the present invention, a data transmit- 
ting device, a data transmitting method, a data receiving 
device, and an information processing apparatus, 
where AV data is encrypted before being transmitted to 
a digital interface, are provided. With this configuration, 
the AV data can be protected even if externally 
retrieved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a structural view of an optical disk 
according to the present invention. 

Figure 2 is a view illustrating a physical structure for 
storing data called a physical format of the optical disk. 

Figure 3 is a view illustrating a logical structure of 
recorded data called a logical format of the optical disk. 

Figure 4 is a view illustrating the ISO 13346 stand- 
ard utilized as a filing system for the logical format 
shown in Figure 3. 

Figure 5 is a block diagram of an information 
processing apparatus for an information recording disk 
of Example 1 according to the present invention. 

Figure 6 is a block diagram showing an internal 
configuration of a disk reproduction drive 46. 

Figure 7 is a block diagram showing an internal 
configuration of an AV signal processor 47. 

Figure 8 is a view illustrating a format of device 
attribute information. 

Figure 9 is a flowchart showing a process for repro- 
ducing an AV data file in the optical disk 41 . 

Figure 10 is a flowchart showing the steps of 
processing A. 

Figure 11 is a flowchart showing the steps of 
processing B. 

Figure 12 is a flowchart showing a process for cop- 
ying a file in the optical disk 41 to a recording section 44. 

Figure 13 is a flowchart showing the steps of 
processing C. 

Figure 14 is a view illustrating a protocol used when 
AV data reproduction operation and copying operation 
are realized. 

Figure 15 is a block diagram of an information 
processing apparatus of Example 2 according to the 
present invention. 

Figure 16 is a block diagram of a disk reproduction 
drive 125. 

Figure 17 is a block diagram of an AV signal proces- 
sor 126. 

Figure 18 is a view illustrating command interface in 
the reproduction control of an AV data file according to 
the present invention. 

Figure 19 is a flowchart showing a process for 
reproducing an AV data file in the optical disk 1 21 . 

Figure 20 is a flowchart showing the steps of 
processing F. 

Figure 21 is a flowchart showing the steps of 
processing G. 
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Figure 22 is a flowchart showing a process for cop- 
ying a file in the optical disk 121 to a recording section 
123. 

Figure 23 is a flowchart showing the steps of 
processing H. 

Figure 24 is a block diagram of an information 
processing apparatus of Example 3 according to the 
present invention. 

Figure 25 is a block diagram of a disk reproduction 
drive 46A. 

Figure 26 is a block diagram of an AV signal proces- 
sor 47A. 

Figure 27 is a view illustrating command interface in 
AV reproduction. 

Figure 28 is a view illustrating an example of data 
held by the information recording medium according to 
the present invention. 

Figure 29 is a view illustrating an example of map 
information. 

Figure 30 is a front view of a display device. 

Figure 31 is a view illustrating a configuration of a 
conventional personal computer having a CD-ROM 
drive. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Hereinbelow, the present invention will be 
described by way of examples with reference to the 
accompanying drawings. In the drawings, the same 
components are denoted by the same reference numer- 
als. 

In the present specification, it is assumed that a 
"data transmitting device" outputs digital data to a "data 
receiving device" via a bus. The digital data is not nec- 
essarily AV data. The data transmitting device which 
can properly handle AV data is specifically called a 
"proper data transmitting device". The data receiving 
device which can properly handle AV data is specifically 
called a "proper data receiving device". To "properly 
handle" as used herein is to "handle digital data after 
performing the copyright protection procedure". For 
example, a device which "properly handles" AV data 
prohibits digital data, including AV data of which copy- 
right should be protected, reproduced from an informa- 
tion recording medium such as a DVD, from being 
improperly stored in a hard disk as it is. The proper data 
transmitting device and the proper data receiving device 
typically have an internal semiconductor chip such as a 
ROM (read only memory) used to process authentica- 
tion data and proof data which will be described later in 
detail. 

The "information processing apparatus" as used 
herein includes a proper data transmitting device and a 
proper data receiving device. 

The "digital interface" as used herein includes 
buses for data transmission between the data transmit- 
ting device and the data receiving device and interfaces 
connected to the buses, including, for example, I/O 
buses such as PCI buses and SCSI buses. 



(Example 1) 

First, a DVD (digital video disk) which is an optical 
disk as the information recording medium used for infor- 

5 matjon processing apparatuses of Examples 1 to 3 
according to the present invention will be described with 
reference to Figures 1 to 4. Figure 1 is a structural view 
of the DVD. Figure 2 is a view illustrating a physical 
structure for storing data called a physical format of the 

10 optical disk. Figure 3 is a view illustrating a logical struc- 
ture of recorded data called a logical format of an optical 
disk. Figure 4 is a view illustrating the IS0 1 3346 stand- 
ard utilized as a filing system for the logical format 
shown in Figure 3. 

<The structure of the optical disk) 

Figure 1 shows the structure of the optical disk 
which is a DVD. Portion (a) of Figure 1 is a front view of 

20 the DVD. Portion (b) of Figure 1 is a sectional view of the 
DVD. Portion (c) of Figure 1 is an enlarged sectional 
view of portion (b) of Figure 1 . 

As shown in portion (a) of Figure 1 , a DVD 2200 
has a center hole 2201 . A clamp region 2202 is pro- 

25 vided around the center hole 2201 , and an information 
recording region 2203 is provided in the outside of the 
clamp region 2202 for storing digital data. 

As shown in portion (b) of Figure 1 , the information 
recording region 2203 of the DVD 2200 is formed to 

30 include a first transparent substrate 2208 with a thick- 
ness of about 0.6 mm (in the range of 0.05 mm to 0.7 
mm), an information layer 2209 made of a reflection film 
such as a metal thin film formed on the first transparent 
substrate 2208, a second transparent substrate 221 1 , 

35 and an adhesive layer 2210 formed between the infor- 
mation layer 2209 and the second transparent substrate 
2211 for adhering these layers to each other. A print 
layer 2212 for label printing may be formed on the sec- 
ond transparent substrate 2211, if necessary. The print 

40 layer 221 2 may be formed partially. 

As shown in portion (c) of Figure 1 , the bottom sur- 
face of the DVD on which a light beam 2213 is incident 
and from which information is to be retrieved is referred 
to as a surface A, while the top surface of the DVD 

45 where the print layer 2212 is formed is referred to as a 
surface B. Pits are formed on a surface facing between 
the first transparent substrate 2208 and the information 
layer 2209 by molding technique. Information is 
recorded in the DVD by forming pits with various lengths 

so at various pitches in accordance with the information. 
The shapes of pits formed on the first transparent sub- 
strate 2208 are transferred to the information layer 
2209. The lengths and pitches of pits, as well as the 
pitch of information tracks composed of pit rows, are 

55 smaller compared with those of a CD. As a result, the 
recording density per area has been improved. 

The surface A of the first transparent substrate 
2208 where no pits are formed is flat. The second trans- 
parent substrate 221 1 which is formed for reinforcement 
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is made of the same material as the first transparent 
substrate 2208 and has the same thickness, i.e., about 
0.6 mm. The second transparent substrate 2211 is flat 
on both surfaces. 

Information is retrieved from the DVD by irradiating 5 
the pits with the light beam 2213 to detect a change in 
the reflectance ratio of a light spot 2214. The diameter 
of the light spot 2214 for the DVD is about 1/1 .6 of that 
of a light spot for the CD since the numerical aperture 
(NA) of an objective lens is larger and the wavelength X io 
of the light beam is smaller compared with those of the 
CD. 

A DVD having the above-mentioned structure can 
record information of about 4.7 gigabytes on one side. 
The storage capacity of about 4.7 gigabytes is about is 
eight times as large as that of a conventional CD. A DVD 
having such a large storage capacity can greatly 
improve the image quality of moving pictures and obtain 
a reproduction time as long as two hours or more. Thus, 
the DVD is quite suitable for the recording medium for 20 
high-quality images. 

As shown in portion (a) of Figure 1 , the information 
recording region is classified into a lead-in region 2205, 
a data-recorded region 2206, and a lead-out region 
2207 in this order from the inside. The lead-in region 25 
2205 stores data for initialization of a disk reproduction 
drive at the start of reproduction. The data-recorded 
region 2206 stores digital data which is different 
depending on each of the various applications. The 
lead-out region 2207 does not store meaningful digital 30 
data but only informs the disk reproduction drive of the 
end of the data-recorded region 2206. In the reproduc- 
tion by the disk reproduction drive, the lead-in region 
2205 is first reproduced when the disk is mounted, and 
data-recorded region 2206 is then reproduced in 35 
accordance with instructions input from outside. 

(The physical format of the optical disk) 

Figure 2 shows a physical format of the optical disk. 40 

As shown in portion (a) of Figure 2, the data- 
recorded region 2206 of the optical disk is divided into a 
plurality of sectors. Each of the sectors is a minimum 
unit for writing or reading data. 

Portion (b) of Figure 2 shows a structure of the sec- 45 
tor. Each sector has a 12-byte header region, a 2048- 
byte user data region, and a 4-byte error detection code 
region in this order from the top. 

In the user data region, digital data which contains 
either file management information or application infor- 50 
mation including AV data is stored. As the AV data of the 
application information, an MPEG stream is stored. As 
the file management information, information for con- 
structing a filing system is stored to manage a plurality 
of sectors as a file and a plurality of such files as a direc- ss 
tory. 

In the sector header region, a sector address as 
address information for identifying the sector, an error 
correction code for the sector address, and CGMS con- 



trol data (Copy Generation Management System con- 
trol data) for controlling the reproduction of the sector 
are stored in this order from the top. The sector address 
information includes information for identifying the lead- 
in region 2205, the data-recorded region 2206, or the 
lead-out region 2207, so that the disk reproduction drive 
can judge which region the sector belongs to, based on 
the sector address information. 

Portion (c) of Figure 2 shows a structure of the 
CGMS control data. The CGMS control data is com- 
posed of a data attribute code, CGMS data, and 
reserved data. 

Portion (d) of Figure 2 is a view illustrating the data 
attribute code of the CGMS control data. The data 
attribute code has a size of 1 byte. The data attribute 
code "01 h" ("h" denotes hexadecimal notation) indi- 
cates that AV data is recorded in the user data region. 
The data attribute code "OOh" indicates that no data 
attribute is specified. 

Portion (e) of Figure 2 illustrates the CGMS data of 
the CGMS control data. The CGMS data has a size of 1 
byte. The two most significant bits of the CGMS data 
are used as a CGMS code. In the two most significant 
bits, control information is stored for controlling a copy- 
ing operation for digital data stored in the user data 
region. The CGMS code "00" indicates that the copying 
is permitted, "10" indicates that one-generation copying 
is permitted, and "11" indicates that copying is prohib- 
ited. 

When the optical disk having the sector structure 
shown in Figure 2 is reproduced by the disk reproduc- 
tion drive of the information processing apparatus to 
retrieve digital data stored in the optical disk, the CGMS 
control data of each sector is examined before the user 
data region of the sector is reproduced. This makes it 
possible to judge whether or not the user date region of 
the sector stores AV data and the contents for permis- 
sion of copying operation before the reproduction of the 
user data region. 

(The logical format of the optical disk) 

The logical format as a logical data structure of 
information stored in the data-recorded region of the 
optical disk will be described with reference to Figure 3. 
Figure 3 is a view showing the logical format of the opti- 
cal disk. As shown in portion (a) of Figure 3, the data- 
recorded region includes file management information 
at the head thereof and a plurality of files following the 
file management information. A "file" as used herein is a 
unit for managing data stored in a plurality of sectors as 
one group. Information indicating an attribute of each 
file is stored in the file management information. The file 
management information may further include informa- 
tion for managing a plurality of such files as a unit called 
a directory. 

Portion (b) of Figure 3 shows an exemplified 
file/directory structure of the optical disk used in this 
example. The oval represents a directory, while the rec- 
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tangle represents a file. In this exemplified structure, 
there exists one directory DVDJ/IDEO and two files 
File1.DAT and File2.DAT under a directory ROOT. The 
directory DVD_VIDEO has three files Moviel .VOB, 
Movie2.VOB and Movie3.VOB. 

In this example, a file name rule is established for 
files containing AV data. The extender VOB is added to 
the file name as identifying information of files. A direc- 
tory having a name of DVD_VIDEO is exclusively used 
for storing AV data. This directory stores only files con- 
taining AV data. In this exemplified structure, 
Moviel .VOB, Movie2.VOB and Movie3.VOB are files 
containing AV data. Hereinafter, files containing AV data 
are simply referred to as "AV data files". Filel .DAT and 
File2.DAT are files which do not contain AV data. 

Thus, in the reproduction of data in the optical disk 
according to the present invention, by interpreting the 
file name rule, it is possible to judge whether or not the 
file to be read is an AV data file. For example, in the 
exemplified structure shown in Figure 3, if the path for a 
file to be read includes the directory name DVD_VIDEO, 
the file to be read is judged to be an AV data file. The file 
management information described in this example 
conforms to the ISO 13346 standard. 

Next, the procedure and method for obtaining the 
recording address of a file from a file name in the filing 
system based on the ISO 13346 standard utilized in the 
logical format shown in Figure 3 will be described with 
reference to Figure 4. Figure 4 shows the logical rela- 
tionship between data in the file management informa- 
tion in accordance with the ISO 13346 standard. Since 
the ISO 13346 standard is applicable to not only read- 
only disks but also rewritable disks, the recording posi- 
tion of each file is stored in information called file entry 
and managed as shown in Figure 4(a). 

For example, for the AV data file Moviel .VOB, a file 
entry for Moviel exists in the file management informa- 
tion. For the general file Filel .DAT, a file entry for Filel 
exists in the file management information. In order to 
obtain the recording address of a file, therefore, the cor- 
responding file entry should be obtained. The file entry 
for each file can be obtained by tracing directories which 
form the file hierarchical structure. The directory infor- 
mation exists in the file management information as a 
directory file. The directory file is composed of a plural- 
ity of file identity descriptors each of which has the 
recording address of the file entry for a file or a directory 
managed by the directory together with the file name. 
The file entry for the root which is positioned at the top 
of the directory hierarchical structure is stored in a file 
set descriptor which is stored at a predetermined posi- 
tion in the file management information. This makes it 
possible to obtain the target file entry by tracing the 
directory hierarchical structure using file names starting 
from the root so as to obtain the address information 
from the file entry. As shown in portions (b) and (c) of 
Figure 4, the file and directory name rules for AV data 
are established for the file identity descriptors. 

Next, referring to Figures 5, 6, 7 and 8, an informa- 



tion processing apparatus for retrieving data from the 
information recording medium mentioned above with 
reference to Figures 2 to 4 so as to reproduce and out- 
put video data will be described. 

5 Figure 5 is a block diagram of the information 
processing apparatus of Example 1 for reproducing 
data in the above-described information recording 
medium (i.e., the DVD). Reference numeral 41 denotes 
an optical disk, reference numeral 42 denotes an I/O 

10 bus, reference numeral 43 denotes an SCSI bus, refer- 
ence numeral 44 denotes a recording section, reference 
numeral 45 denotes an input section, reference numeral 

46 denotes a disk reproduction drive, reference numeral 

47 denotes an AV signal processor, reference numeral 
is 48 denotes a video signal processor, and reference 

numeral 49 denotes a controller. Herein, each compo- 
nent will be described. The disk reproduction drive 46 
and the AV signal processor 47 of this example corre- 
sponds to a data transmitting device and a data receiv- 
20 ing device according to the present invention, 
respectively, which are both included in the information 
processing apparatus according to the present inven- 
tion. 

An optical disk 41 as the information recording 
25 medium is a DVD having the structure shown in Figure 
1. In the optical disk 41, digital data having a structure 
illustrated in Figure 2, 3 and 4 is stored. The I/O bus 42 
is an internal bus for connecting the controller 49, the 
input section 45, the recording section 44, the AV signal 
30 processor 47 and the video signal processor 48. As the 
I/O bus 42, a PCI bus or an ISA bus may be used, for 
example. 

The SCSI bus 43 is an external interface employing 
an SCSI (small computer systems interface) method as 
35 the data transmission method and connects the record- 
ing section 44, the AV signal processor 47 and the disk 
reproduction drive 46 to each other as individual 
devices. 

In the SCSI method, each device connected to the 
40 bus has an ID code for identification of the device on the 
bus. A device which is to transmit data or a command 
first outputs to the bus a request for exclusive use of the 
bus together with ID codes of its own and a receiver 
device of the data. Upon receipt of a response from the 
45 receiver device, the transmitter device is entitled to 
exclusively use the bus and then transmits data and a 
command. In this way, the devices connected to the 
SCSI bus can identify each other with their ID codes at 
data transmission. These devices connected to the 
so SCSI bus also have device attribute information indicat- 
ing their types and functions. Figure 8 shows a format of 
the data attribute information. Portion (a) of Figure 8 
shows a format of entire data attribute information. As 
shown in portion (a) of Figure 8, the three most signifi- 
es cant bits of the first one byte store a peripheral device 
classification code and the five least significant bits of 
the first one byte store a device type code. Portion (b) of 
Figure 8 shows the relationship between the device type 
codes and the device types corresponding to the device 
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type codes. As shown in portion (b) of Figure 8, the 
device type code (10101) indicates an "AV disk repro- 
duction-only device", (10111) indicates an "AV disk 
recording/reproduction device", and (10010) indicates 
an "AV signal processing device". Hereinbelow. each of 
the "AV disk reproduction-only device (10101)", the "AV 
disk recording/reproduction device (10111)", and the 
"AV signal processing device (10010)" is referred to as 
an "AV device". The disk reproduction drive 46 in this 
example corresponds to the "AV disk reproduction-only 
device (10101)" and the AV signal processor 47 in this 
example corresponds to the "AV signal processing 
device (10010)", which are both AV devices. When a 
device connected to the SCSI bus receives an SCSI 
authentication command (INQUIRY), the device returns 
back the device attribute information of the device via 
the SCSI bus. The device which has received the device 
attribute information holds the device attribute informa- 
tion therein together with the ID code of the device 
which has returned the device attribute information. 
Thus, once a device obtains the device attribute infor- 
mation of another device by sending the SCSI authenti- 
cation command (INQUIRY), the device can recognize 
the device type of the other device whose device 
attribute information has been obtained. 

In the present specification, the operation of 
authenticating that each of the device which sends data 
and the device which receives data is the AV device by 
the use of the SCSI authentication command 
(INQUIRY) is called "AV device mutual authentication". 

The AV device's mutual authentication is performed 
by respective authentication sections of the disk repro- 
duction drive 46 and the AV signal processor 47 shown 
in Figure 5. The authentication sections are typically 
realized by microprocessors 509 and 61 0 and programs 
for controlling the microprocessors which will be 
described later. 

The recording section 44 is a memory connected to 
the SCSI bus 43, typically a hard disk, which records 
digital data and outputs the recorded digital data in 
response to an instruction from the controller 49. The 
recording section 44 is not limited to a hard disk. As long 
as the recording section 44 has a function of secondar- 
ily recording digital data, it may be any type of memory. 
For example, the recording section 44 may be a mag- 
neto-optical (MO) disk. 

The input section 45 for receiving an external 
instruction from the user is connected to a mouse 45M 
and a keyboard 45K. The disk reproduction drive 46 is a 
data transmitting device which reproduces digital data 
from the optical disk 41 and outputs the reproduced 
data to the SCSI bus 43. 

Figure 6 shows an internal configuration of the disk 
reproduction drive 46. The disk reproduction drive 46 
includes an interface connector 500, a data reproduc- 
tion circuit 501 , a CGMS (copy generation management 
system) control data memory 502, a user data memory 
503, a CGMS data identification circuit 504, an SCSI 
bus control circuit 505, a user data replacing circuit 506, 
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an internal data bus 507, a control bus 508, and a 
microprocessor 509. Hereinafter, the configuration and 
the operation of the disk reproduction drive 46 will be 
described. 

5 The interface connector 500 connects the disk 
reproduction drive 46 to the SCSI bus 43. The data 
reproduction circuit 501 controls a relevant disk driver in 
accordance with a specified sector number as address 
information, reads digital data stored in the specified 

w sector from the optical disk 41 , and sends user data in 
the user data region of the sector to the user data mem- 
ory 503 and CGMS control data in the sector header 
region of the sector to the CGMS control data memory 
502. 

15 The CGMS control data memory 502 stores CGMS 
control data of the sector data. The user data memory 
503 stores user data of the sector data. 

The CGMS data identification circuit 504 reads the 
CGMS control data stored in the CGMS control data 

20 memory 502, determines whether the data attribute of 
the user data stored in the user data memory 503 is 
"unspecified" or "AV data" based on the data attribute 
code of the CGMS control data, and sends the data 
attribute to the microprocessor 509. The CGMS data 

25 identification circuit 504 also determines whether the 
copy restricting information of the user data stored in 
the user data memory 503 is "copying permitted", "one- 
generation copying permitted", or "copying prohibited" 
based on the CGMS data of the CGMS control data and 

30 sends the copy restricting information to the microproc- 
essor 509. 

The SCSI bus control circuit 505 controls the trans- 
mission/receiving of commands and data according to 
the SCSI method via the SCSI bus 43. 
35 The user data replacing circuit 506 reads the user 
data stored in the user data memory 503 in response to 
an instruction from the microprocessor 509 and con- 
verts the user data into null data. The "null data" as 
used herein refers to dummy data which carries no 
40 information such as "OOOOh". 

The internal data bus 507 transmits data read by 
the data reproduction circuit 501 or data to be output by 
the SCSI bus control circuit 505 to the SCSI bus 43. 
The control bus 508 transmits instruction informa- 
45 tion (i.e., a set of commands) output from the microproc- 
essor 509 and processing result information transmitted 
from the respective circuits. 

The microprocessor 509 controls the entire disk 
reproduction drive 46 in accordance with the SCSI corn- 
so mands received by the SCSI bus control circuit 505. 
Hereinbelow, the control by the microprocessor 509 
performed when the SCSI authentication command 
(INQUIRY) for authenticating the device types of data 
transmitter and receiver devices and performing the 
55 mutual authentication, an SCSI command (READ) for 
reading digital data in the optical disk, and an exclusive 
SCSI command (READ_AV) for reading AV digital data 
in the optical disk are input. 

When the microprocessor 509 judges that the input 
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SCSI command is the SCSI command (INQUIRY), it 
sends back device attribute data of the disk reproduc- 
tion drive 46 itself in the format shown in Figure 8 to a 
device which has sent the SCSI command (INQUIRY) 
via the SCSI bus control circuit 505. Conversely, the 
microprocessor 509 sends the SCSI authentication 
command (INQUIRY) to a device connected to the SCSI 
bus, receives attribute data of the device, and holds the 
attribute data in an internal memory, for example, 
together with the ID code of the device. 

When the microprocessor 509 judges that the input 
SCSI command is the SCSI data read command 
(READ), it controls the data reproduction circuit 501 to 
read digital data recorded in the optical disk 41 in 
accordance with the sector number affixed to the com- 
mand as a parameter. The digital data read by the data 
reproduction circuit 501 is separated into CGMS control 
data stored in the header region of the sector and user 
data stored in the user data region of the sector, and 
these data are stored in the CGMS control data memory 
502 and the user data memory 503, respectively. 

After the digital data of the sector is read, the micro- 
processor 509 instructs the CGMS data identification 
circuit 504 to judge whether or not the user data (2048 
bytes) stored in the user data memory 503 is AV data. 
When the user data is not AV data, the microprocessor 
509 controls the SCSI bus control circuit 505 to transfer 
the user data (2048 bytes). When the user data is AV 
data, the microprocessor 509 controls the user data 
replacing circuit 506 to replace the user data (2048 
bytes) with null data (2048 bytes) as a copyright protec- 
tion processing and then controls the SCSI bus control 
circuit 505 to output the replaced data. Such a series of 
controls performed by the microprocessor 509 are 
stored in an internal memory as a program. 

When the microprocessor 509 judges that the input 
SCSI command is the SCSI AV data read command 
(READ_AV), it controls the data reproduction circuit 501 
to read digital data recorded in the optical disk 41 in 
accordance with the sector number affixed to the com- 
mand as a parameter. The digital data read by the data 
reproduction circuit 501 is separated into CGMS control 
data stored in the header region of the sector and user 
data stored in the user data region of the sector, and 
these data are stored in the CGMS control data memory 
502 and the user data memory 503, respectively. 

After the digital data of the sector is read, the micro- 
processor 509 instructs the CGMS data identification 
circuit 504 to judge whether or not the user data (2048 
bytes) stored in the user data memory 503 is AV data. In 
addition, it is judged whether or not the device type of 
the device which has sent the SCSI AV data read com- 
mand (READ_AV) is an AV device with reference to the 
attribute data of the device obtained and held in 
response to the SCSI command (INQUIRY). When it is 
judged that the user data (2048 bytes) is not AV data or 
that the user data (2048 bytes) is AV data and the 
device which has sent the READ_AV command is an AV 
device, the microprocessor 509 controls the SCSI bus 



control circuit 505 to output the digital data of a total of 
2054 bytes as a data transmission unit. The digital data 
of the total 2054 bytes is composed of the CGMS con- 
trol data (6 bytes/sector) stored in the CGMS control 
5 data memory 502 and the user data (2048 bytes/sector) 
stored in the user data memory 503 to the device which 
has sent the READ_AV command (AV device, in this 
case). 

When it is judged that the user data is AV data and 

io the device type of the device which has sent the 
READ_AV command is not an AV device, the micro- 
processor 509 controls the user data replacing circuit 
506 to replace the user data (2048 bytes) stored in the 
user data memory 503 with null data (2048 bytes) as a 

w copyright protection processing, adds the CGMS con- 
trol data (6 bytes) stored in the CGMS control data 
memory 502, and then controls the SCSI bus control cir- 
cuit 505 to output the resultant digital data of a total of 
2054 bytes as a data transmission unit. The description 

20 of the disk reproduction drive 46 is terminated here. 

Next, the configuration and the operation of the AV 
signal processor 47 will be described. Figure 7 shows 
an internal configuration of the AV signal processor 47. 
As shown in Figure 7, the AV signal processor 47 

25 includes a connector 600, an I/O bus control circuit 601 , 
an I/O command status register 602, an SCSI bus con- 
trol circuit 603, a data buffer 604, a CGMS data detec- 
tion/identification circuit 605, an MPEG decoder 606, a 
D/A conversion circuit 607, a control bus 608, an inter- 

30 nal data bus 609, a microprocessor 610, and an inter- 
face connector 61 1 . 

The connector 600 connects the AV signal proces- 
sor 47 to the I/O bus 42. The I/O bus control circuit 601 
identifies a signal input from the I/O bus 42. When the 

35 input signal is data, the I/O bus control circuit 601 out- 
puts the data to the data buffer 604. When the input sig- 
nal is a control signal such as an I/O command, the I/O 
bus control circuit 601 stores the signal to the I/O com- 
mand status register 602. 

40 The I/O command status register 602 stores a com- 
mand sent from the controller 49 to the AV signal proc- 
essor 47 and results of the processing by the AV signal 
processor 47. 

The SCSI bus control circuit 603 is connected to the 

45 SCSI bus 43 via the interface connector 611 to trans- 
mit/receive data and commands according to the SCSI 
method. The SCSI bus control circuit 603 sends the 
SCSI AV data read command (READ_AV) to the disk 
reproduction drive 46 in accordance with an instruction 

so from the microprocessor 61 0, to request the disk repro- 
duction drive 46 to read AV data in the optical disk 41 . 

The data buffer 604 receives data on the control 
bus 608 and the internal data bus 609 and temporarily 
stores the data. 

55 The CGMS data detection/identification circuit 605 
detects CGMS control data from the input digital data 
and judges the data attribute from the value of the data 
attribute code of the CGMS control data. When the input 
digital data is AV data, The CGMS data detection/iden- 
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tif ication circuit 605 outputs only user data to the MPEG 
decoder 606. When the input digital data is not AV data, 
the CGMS data detection/identification circuit 605 stops 
the output of the digital data to the MPEG decoder 606. 

The MPEG decoder 606 performs a predetermined s 
processing to the input digital data which is an MPEG 
stream, and converts the digital data into video digital 
data and audio digital data, and outputs the converted 
data. The D/A conversion circuit 607 converts the audio 
digital data sent from the MPEG decoder 606 into audio 10 
analog data, and outputs the converted data. 

The control bus 608 transmits instruction informa- 
tion sent from the microprocessor 609 and processing 
result information output from the respective circuits. 
The internal data bus 609 is connected to the I/O bus is 
control circuit 601, the SCSI bus control circuit 603, the 
data buffer 604 and the CGMS data detection/identifica- 
tion circuit 605, and transmits digital data from the 
respective devices. 

The microprocessor 610 controls the entire AV sig- 20 
nal processor 47 by identifying I/O commands input to 
the I/O command status register 602 and SCSI com- 
mands received by the SCSI bus control circuit 603. 
Hereinbelow, only commands in relation with the 
present invention, i.e., a data read I/O command 2s 
(IO_READ), an AV data reproduction I/O command 
(IO_PLAY), and the SCSI authentication command 
(INQUIRY) will be described. 

When the microprocessor 610 judges that the SCSI 
command input into the SCSI bus control circuit 603 is 30 
the SCSI authentication command (INQUIRY), it con- 
trols the SCSI bus control circuit 603 to send back the 
device attribute data of the AV signal processor 47 to 
the device which has sent the SCSI authentication com- 
mand (INQUIRY). The format of the device attribute 3S 
data is as shown in Figure 8. The device type code of 
the AV signal processor 47 is the "AV signal processing 
device (10010)" which represents a type of the AV 
device described above. 

When the microprocessor 61 0 judges that the com- 40 
mand input into the I/O command status register 602 is 
the data read I/O command (IO_READ), it controls the 
SCSI bus control circuit 603 to send the SCSI read com- 
mand (READ) for reading digital data in the optical disk 
41 to the disk reproduction drive 46. The microproces- 45 
sor 61 0 then temporarily stores the digital data received 
by the SCSI bus control circuit 603 in the data buffer 604 
and controls the I/O bus control circuit 601 to output the 
digital data stored in the data buffer 604 to the controller 
49 via the I/O bus 42. so 

When the microprocessor 61 0 judges that the com- 
mand input into the I/O command status register 602 is 
the AV data reproduction I/O command (IO_PLAY), 
mutual authentication is performed with the disk repro- 
duction drive 46. More specifically, the microprocessor 55 
61 0 controls the SCSI bus control circuit 603 to send the 
SCSI authentication command (INQUIRY) to the disk 
reproduction drive 46 and judges whether or not the 
data transmitting device is an AV device based on the 
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device attribute data sent back from the device. When 
the device type of the data transmitting device is not an 
AV device, the microprocessor 610 stores an error sta- 
tus in the I/O command status register 602 and termi- 
nates the processing. 

When the device type of the data transmitting 
device is authenticated to be an AV device, the micro- 
processor 610 controls the SCSI bus control circuit 603 
to send the SCSI AV data read command (READ_AV) 
to the disk reproduction drive 46. The microprocessor 

610 temporarily stores the received digital data in the 
data buffer 604 and then transmits the digital data to the 
CGMS data detection/identification circuit 605. When 
the CGMS data detection/identification circuit 605 
judges that the digital data is AV data, it transmits the 
digital data to the MPEG decoder 606. When it judges 
that the digital data is not AV data, it stops the output of 
the digital data to the MPEG decoder 606. The digital 
data received by the MPEG decoder 606 is subjected to 
a predetermined process and converted into a digital 
video signal and a digital audio signal. The digital video 
signal is output to the video signal processor 48. The 
digital audio signal is converted into an analog audio 
signal by the D/A conversion circuit 607 and audibly out- 
put via a speaker 47S. 

The interface connector 61 1 connects the AV signal 
processor 47 to the SCSI bus 43. When digital data is 
received from a device which has been authenticated to 
be an AV device and the received data is judged to be 
AV data by the CGMS data detection/identification cir- 
cuit 605, the microprocessor 610 prohibits the digital 
data input into the AV signal processor 47 and held in 
the data buffer 604 from being output outside the AV 
signal processor 47 via the connector 600 or the inter- 
face connector 611 before being input into the MPEG 
decoder 606. More specifically, the digital data is pro- 
hibited from being output via the connector 600 by disa- 
bling an address line or a data line from the connector 
600 to the data buffer 604. Also, the digital data is pro- 
hibited from being output via the interface connector 

611 by neglecting an SCSI command requesting to out- 
put the data in the data buffer 604 even if such a com- 
mand is received by the interface connector 611. The 
description of the AV signal processor 47 is terminated 
here. 

The video signal processor 48 generates graphic 
data in accordance with an instruction from the control- 
ler 49, synthesizes the video digital data sent from the 
AV signal processor 47 with the generated graphic data, 
and converts the synthesized data into an analog video 
signal to be visually output via a display device 48D. 

The controller 49 includes a processor bus 49B, a 
CPU 49C, a bus interface (l/F) 49I, and a main memory 
49M. The CPU 49C is connected to the bus l/F 49I and 
the main memory 49M via the processor bus 49B. The 
controller 49 controls the retrieval of digital data from 
the optical disk 41 and the transmission of the digital 
data in accordance with external commands received 
by the input section 45 under the control of the operat- 
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ing system (OS) and a program for controlling reproduc- 
tion of data from the optical disk 41 loaded in the main 
memory 49M. The file management information in the 
optical disk 41 is retrieved at the initialization operation 
performed in loading the optical disk 41, and stored in 
the main memory 49M of the controller 49. By searching 
the file management information in accordance with the 
ISO 13346 standard, the recording address of a file 
stored in the optical disk 41 can be obtained from the file 
name. 

The controller 49 performs an AV data reproduction 
control when the input section 45 receives an external 
command for reproducing an AV data file, and performs 
a copying control when the input section 45 receives an 
external command of copying a file stored in the optical 
disk 41. 

In the AV data reproduction control, the controller 
49 judges whether or not the specified file is a file which 
stores the AV data. More specifically, when the specified 
file is stored under a directory named DVD_VIDEO, the 
file is judged to be an AV data file. The controller 49 
sends the AV data reproduction command (IO_PLAY) to 
the AV signal processor 47 via the I/O bus 42 so as to 
read the file. When the specified file is judged not to be 
an AV data file, the controller 49 warns the user that 
there occurs an error by a beeping sound and the like. 

In the copying control, the controller 49 judges 
whether or not the specified file is a file which stores the 
AV data from the directory name under which the file is 
stored. When the specified file is judged not to be an AV 
data file, the controller 49 sends the data read I/O com- 
mand (IO_READ) to the AV signal processor 47 via the 
I/O bus 42 so as to read the file. When the specified file 
is judged to be an AV data file, the controller 49 warns 
the user that there occurs an error by a beeping sound 
and the like as copyright protection processing. 

The controller 49 also outputs the I/O command 
mentioned above, the controller 49 also outputs the ID 
code for specifying a drive for reading data and the start 
address of a file to be reproduced as parameters affixed 
to the I/O commands. 

Hereinbelow, the operation for reproducing data in 
the above information recording medium by the above 
information processing apparatus with the above config- 
uration will be described. Herein, it is assumed that the 
file management information is held in the main mem- 
ory 49M of the controller 49 at the initialization operation 
performed when the optical disk 41 is mounted in the 
disk reproduction drive 46. 

First, the operation of the information processing 
apparatus performed when an AV data file is repro- 
duced and output will be described. Figure 9 is a flow- 
chart showing a process for reproducing an AV data file 
in the optical disk 41 . 

When the controller 49 receives a request for repro- 
ducing an AV data file (step S100), it judges whether or 
not the specified data file is an AV data file by examining 
the name of a directory under which the specified data 
file is stored (stepS101). 



If the controller 49 judges that the specified data file 
is an AV data file, it sends an AV data reproduction I/O 
command (IO_PLAY) to the AV signal processor 47 
requesting to read the data file from the disk reproduc- 

5 tion drive 46 (step S1 02). If the controller 49 judges that 
the specified data file is not an AV data file, it performs 
an error processing (e.g., warns the user that there 
occurs an error by a beeping sound) (step S103), and 
terminates the process (step S104). 

w Upon receipt of the AV data reproduction I/O com- 
mand (IO_PI-AY), the AV signal processor 47 sends the 
SCSI authentication command (INQUIRY) to the disk 
reproduction drive 46 to perform the AV device mutual 
authentication (step S105). 

75 When the AV device mutual authentication is found 
successful, the AV signal processor 47 sends the SCSI 
AV data read command (READ_AV) to the disk repro- 
duction drive 46 (step S106). 

Then, processing A is performed. Figure 10 is a 

20 flowchart showing the steps of processing A. The disk 
reproduction drive 46 which has received the SCSI AV 
data read command (READ_AV) reads data from a 
specified address in the optical disk 41 , and stores the 
CGMS control data and user data in the CGMS control 

25 data memory 502 and the user data memory 503, 
respectively (step S107). Then, it is judged whether or 
not the sector data is AV data based on the CGMS con- 
trol data (step S108). If the sector data is not AV data, 
the process jumps to step S1 1 1 . If the sector data is AV 

30 data, the process proceeds to step S1 09. 

The disk reproduction drive 46 judges whether or 
not the AV device mutual authentication is successful 
(i.e., whether or not the receiving device is a proper data 
receiving device) (step S109). If successful, the data of 

35 a total of 2054 bytes composed of the CGMS control 
data (6 bytes) and the user data (2048 bytes) as a data 
transmission unit is transmitted to the AV signal proces- 
sor 47 (step Sill). If not successful, the disk reproduc- 
tion drive 46 replaces the user data with null data in the 

40 user data replacing circuit 506 (step S110) and trans- 
mits the null data to the AV signal processor 47 (step 
S111). 

Subsequently, processing B is performed. Figure 
11 is a flowchart showing the steps of processing B. 

45 The AV signal processor 47 receives the digital data 
from the disk reproduction drive 46 and separates the 
digital data into the CGMS control data and the user 
data (step S112). The AV signal processor 47 judges 
whether or not the AV device mutual authentication is 

so successful (i.e., whether or not the transmitting device is 
a proper data transmitting device) (step S113). If not 
successful, processing B is terminated. If successful, it 
is judged whether or not the user data is AV data based 
on the CGMS control data. If the user data is not AV 

55 data, processing B is terminated. If the user data is AV 
data, the user data is decoded (step S115) and output 
as video data and audio data (step S1 1 6). Processing B 
is then terminated. 

The analog audio signal is output via the speaker 
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47S, while the digital video signal is synthesized with 
graphic data by the video signal processor 48, con- 
verted into an analog video signal, and visually dis- 
played on the display device 48D as images (step 
S116). 

The above process is repeated for a specified 
length of transmission, and then the processing for 
reproducing the AV data file is terminated (steps S117 
and S118). 

The operation of the information processing appa- 
ratus performed when a file in the optical disk 41 is cop- 
ied to the recording section 44 as a hard disk will be 
described. 

Figure 12 is a flowchart showing the steps of copy- 
ing a file in the optical disk 41 to the recording section 
44. When the controller 49 receives a request for copy- 
ing a file, it judges whether or not the specified file is an 
AV data file by examining the name of a directory under 
which the specified file is stored (steps S201 and S202). 

If the controller 49 judges that the specified file is an 
AV data file, it informs the user by an error message and 
terminates the process (steps S202, S204 and S213). If 
the controller 49 judges that the specified file is not an 
AV data file, it sends the data read I/O command 
(IO_READ) to the AV signal processor 47 (steps S202 
and S203). 

The AV signal processor 47 which has received the 
data read I/O command (IO_READ) sends the SCSI 
data read command (READ) to the disk reproduction 
drive 46 (step S205). 

Then, processing C is performed. Figure 13 is a 
flowchart showing the steps of processing C. The disk 
reproduction drive 46 which has received the SCSI data 
read command (READ) reads digital data from a speci- 
fied address in the optical disk 41, and detects the 
CGMS control data prefixed to the user data of the dig- 
ital data (step S206). The disk reproduction drive 46 
then judges whether or not the data attribute of the user 
data is AV data based on the CGMS control data (step 

5207) . If it is judged that the data attribute of the read 
user data is not AV data, the disk reproduction drive 46 
transmits the user data (2048 bytes) to the AV signal 
processor 47 (step S209). Reversely, if it is judged that 
the data attribute of the read user data is AV data, the 
disk reproduction drive 46 replaces the user data with 
null data in the user data replacing circuit 506 and trans- 
mits the null data to the AV signal processor 47 (step 

5208) . 

The digital data transmitted to the AV signal proces- 
sor 47 is re-transmitted to the controller 49, and then 
written in the recording section 44 by the controller 49 
(step S210). More specifically, the controller 49 sends 
back the digital data to the AV signal processor 47, 
together with the data write I/O command (IO_WRITE) 
specifying the recording section 44 as the destination 
device. The AV signal processor 47 writes the input dig- 
ital data to the recording section 44 in response to the 
SCSI data write command (WRITE). 

The above process is repeated for a specified 



length of transmission, and then the processing for cop- 
ying a file is terminated (steps S211 and S212). 

Figure 14 shows protocols for the above AV data 
reproduction and copying operations. Portion (a) of Fig- 

5 ure 14 corresponds to the reproduction operation of a 
file shown in Figures 9, 1 0 and 1 1 . Portion (b) of Figure 
14 corresponds to the copying operation of a non-AV 
data file shown in Figures 12 and 13. Portion (c) of Fig- 
ure 14 corresponds to the copying operation of an AV 

w data file shown in Figures 1 2 and 1 3. 

As described above, the data transmitting device 
(the disk reproduction drive 46) of the information 
processing apparatus according to the present inven- 
tion is provided with the control section which controls to 

is output the AV data only when the digital data is judged 
to include AV data and the data receiving device is 
authenticated to be a proper data receiving device. The 
data receiving device (the AV signal processor 47) of 
the information processing apparatus according to the 

20 present invention has the function of converting digital 
data into video data and is provided with the authentica- 
tion section which generates and outputs authentication 
data indicating this. Thus, the information processing 
apparatus according to the present invention including 

25 the data transmitting device and the data receiving 
device can prohibit AV data from being output to devices 
other than a proper data receiving device which per- 
forms video reproduction. 

With the above configuration, even if the user mis- 

30 takenly input a command of copying an AV data file to 
the recording section 44, the AV data file is not output 
from the disk reproduction drive 46, and thus it is not 
copied to the recording section 44, since the recording 
section 44 fails to respond to the authentication inquiry 

35 from the disk reproduction drive 46. 

With the above configuration, even if the SCSI data 
read command (READ) requesting to read an AV data 
file and send it to the recording section 44 is sent to the 
disk reproduction drive 46 due to an error in the OS or a 

40 reproduction control program loaded in the controller 
49, the disk reproduction drive 46 outputs digital data 
only when the SCSI AV data read command 
(READ_AV) is received. This prevents digital data in the 
AV data file from being mistakenly stored in the record- 

45 ing section 44. 

As another erroneous operation due to an error in 
the reproduction control program, the SCSI AV data 
read command (READ_AV) requesting to read an AV 
data file and send it to the recording section 44 may be 

so received by the disk reproduction drive 46. According to 
the present invention, in order to output digital data 
under the SCSI AV data read command (READ_AV), 
the mutual authentication should be successfully per- 
formed to authenticate that the destination of the digital 

55 data is an AV device. When the recording section 44 is 
specified as the destination, the mutual authentication is 
not successful. Thus, the information processing appa- 
ratus of this example prevents AV data from being mis- 
takenly output to the recording section 44. 
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In the authentication by the data transmitting device 
and the data receiving device mentioned above, the 
authentication data may be changed every time they are 
generated. This ensures the protection of AV data at a 
high security level. 

In the data transmitting device and the data receiv- 
ing device mentioned above, both the data transmitting 
device and the data receiving device authenticate each 
other (mutual authentication). This ensures the protec- 
tion of AV data at a higher security level than authenti- 
cation by only one device. The mutual authentication is 
significant to the copyright protection processing for the 
following reasons. The data transmitting device authen- 
ticates a proper data receiving device so as to prevent 
AV data from being output to a device which does not 
have the video reproduction function such as the 
recording section. The data receiving device authenti- 
cates a proper data transmitting device so that AV data 
which has happened to be recorded in the recording 
section and the like due to an erroneous operation or 
left undeleted in the memory of the controller will not be 
visually reproduced. 

In the judgement by the data transmitting device 
mentioned above, it is judged whether or not digital data 
recorded in the information recording medium includes 
AV data based on the data attribute flag stored in the 
header region of each sector. This realizes delicate pro- 
tection of AV data per sector. 

When the destination of the AV data is not a proper 
data receiving device or is not authenticated to be a 
proper data receiving device, the data transmitting 
device can replace the AV data with null data having the 
same length as the AV data and output the replaced 
data, as the copyright protection processing. This 
makes it possible to prohibit the output of video digital 
data without affecting the OS and the like in the control- 
ler 49. 

According to the information processing apparatus 
of this example, the controller 49 can indirectly instruct 
the disk reproduction drive 46 to read digital data via the 
AV signal processor 47. As a result, AV digital data can 
be directly sent to the AV signal processor 47, not via 
the controller 49. This avoids a trouble that AV data is 
extracted when it is held in the controller 49 due to an 
error of the reproduction control program and the like. 

The data transmitting device outputs digital data 
together with data attribute information thereof. The 
data receiving device may be configured to include the 
controller 49 prohibits input digital data from being out- 
put externally without converting the digital data into a 
video data and the AV data is not converted into video 
data (i.e., digital data obtained by decompressing the 
MPEG stream) if the input digital data includes AV data 
(an MPEG stream). This prevents the AV data from 
being extracted by the controller 49 without being con- 
verted into video data. Thus, together with the above- 
described effect, it is completely ensured that video 
data is transmitted only between the data transmitting 
device and the data receiving device. 



In general, since the amount of decompressed 
video data becomes enormous, storing such decom- 
pressed video data in a secondary memory is econom- 
ically impractical. Output of decompressed digital data 

5 to the controller is therefore considered allowable under 
the copyright protection. It may be possible to output the 
decompressed digital data to the controller 49 after it is 
converted into video data. 

In the data receiving device, the conversion of dig- 
to ital data into video data may be discontinued if the 
present digital data is found not to be AV data by judging 
the data attribute information sent together with the dig- 
ital data. This protects the display device connected to 
the video output and the speaker connected to the 

w audio output from being destroyed due to an abnormal 
signal generated because computer data has been 
included in the digital data due to an erroneous opera- 
tion and the like. 

In this example, all instructions of the controller 49 

20 to the disk reproduction drive 46 requesting to read dig- 
ital data were directed to the AV signal processor 47. 
Actually, these instructions other than the AV data 
reproduction I/O command (IO_PLAY) are not neces- 
sarily sent via the AV signal processor 47. As for the 

25 data read I/O command (IO_READ), therefore, the con- 
troller 49 may directly send the SCSI data read com- 
mand (READ) to the disk reproduction drive 46 through 
an SCSI control board which is separately provided. 
In the information processing apparatus of this 

30 example, it is preferable to set an actual parameter for 
image information stored in the optical disk 41 as fol- 
lows. That is, it is preferable to record high-resolution 
moving information with a horizontal resolution of 450 
lines or more to the optical disk 41 as data complying 

35 with the MPEG standard (i.e., as inter-flame com- 
pressed digital data). This provides high image quality 
required for movie applications, and thus the effect of 
the copyright protection according to the present inven- 
tion is remarkable. 

40 According to the information recording medium of 
this example, AV digital data can be recorded so as to 
be doubly authenticated at the file management level 
and the sector management level. Accordingly, AV dig- 
ital data can be identified by any of an apparatus which 

45 authenticates data only at the file management level 
(e.g., a personal computer) and an apparatus which 
authenticates data only at the sector management level 
(e.g., a disk drive). A system including a personal com- 
puter and a disk drive can therefore identify whether or 

so not digital data transmitted inside the system is AV data. 
Such an information recording medium is suitable for an 
information recording medium reproduced by the infor- 
mation processing apparatus according to the present 
invention. 

55 

(Example 2) 

Figure 15 is a block diagram of an information 
processing apparatus of Example 2 according to the 
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present invention. The information processing appara- 
tus shown in Figure 15 includes a disk reproduction 
drive 125 as the data transmitting device and an AV sig- 
nal processor 126 as the data receiving device. An I/O 
bus 122 is used as a digital interface for the transmis- 
sion of AV data between the these two devices. In Fig- 
ure 15, reference numeral 121 denotes an optical disk, 
reference numeral 122 denotes an I/O bus, reference 
numeral 123 denotes a recording section, reference 
numeral 124 denotes an input section, reference 
numeral 125 denotes a disk reproduction drive, refer- 
ence numeral 126 denotes an AV signal processor, ref- 
erence numeral 127 denotes a video signal processor 
and reference numeral 128 denotes a controller. 

In Example 2, unlike Example 1 where the SCSI is 
used as the digital interface, an ATAPI (at attachment 
packet interface) where both the disk reproduction drive 
125 and the AV signal processor 126 are connected to 
the I/O bus 122 is used as the digital interface. In the 
ATAPI, unlike the SCSI, since only the controller 128 
can be a bus master, direct exchange of AV data and 
commands between the disk reproduction drive 125 
and the AV signal processor 126 is not allowed. All AV 
data and commands are first transmitted to the control- 
ler 128 via the I/O bus 122 and then delivered to final 
destination devices through the controller 128. Accord- 
ingly, in order to protect AV data at a high security level, 
the information processing apparatus of Example 2 is 
provided with components which encrypt and decrypt 
data, in addition to the mutual authentication between 
the data transmitting device and the data receiving 
device. With this configuration, since AV data has been 
encrypted, the copyright protection of AV data is 
ensured even if AV data on the I/O bus 122 is extracted 
by the controller 128 due to an erroneous operation. 

Now, the configuration and the operation of the 
information processing apparatus of Example 2 will be 
described. 

The optical disk 121 as the information recording 
medium is a disk in accordance with the DVD standard. 
The optical disk 121 stores digital data in accordance 
with the disk structure and the data structure described 
in Example 1 with reference to Figures 1 , 2, 3 and 4. 

The I/O bus 122 is an internal bus for connecting 
the controller 128, the input section 124, the recording 
section 123, the disk reproduction drive 125, the AV sig- 
nal processor 126, and the video signal processor 127. 
As the I/O bus 122, a PCI bus or an ISA bus may be 
used, for example. 

The recording section 123 is typically a hard disk, 
which records digital data and outputs the recorded dig- 
ital data in response to an instruction from the controller 
128. The recording section 123 is not limited to a hard 
disk. As long as the recording section 123 has a func- 
tion of secondarily record digital data, it may be any type 
of memory. For example, the recording section 123 may 
be a magneto-optical (MO) disk. 

The input section 124 for receiving external instruc- 
tions from the user is connected with a mouse 124M 



and a keyboard 124K. 

The video signal processor 127 generates graphic 
data in accordance with an instruction from the control- 
ler 128, synthesizes the video digital data sent from the 
5 AV signal processor 126 with the generated graphic 
data, and converts the synthesized data into an analog 
video signal to be visually output via a display device 
127D. 

Figure 16 is a block diagram of the disk reproduc- 

io tion drive 125. As shown in Figure 16, the disk repro- 
duction drive 125 includes a connector 1300, a data 
reproduction circuit 1301, a CGMS (copy generation 
management system) control data memory 1302, a 
user data memory 1303, a CGMS data identification cir- 

15 cuit 1304, an interface control circuit 1305, a user data 
replacing circuit 1306, an internal data bus 1307, a con- 
trol bus 1308, an encrypting/authentication circuit 1309, 
and a microprocessor 1310. 

Hereinafter, the configuration and the operation of 

20 the disk reproduction drive 125 will be described. The 
connector 1300 connects the disk reproduction drive 
125 to the I/O bus 122. The data reproduction circuit 
1301 controls a relevant disk driver (not shown) in 
accordance with a specified sector number as address 

25 information, and reads digital data stored in the speci- 
fied sector from the optical disk 121. The information 
recording region of the optical disk 121 has a sector 
structure, and each sector has the header region and 
the user data region. User data stored in the user data 

30 region is stored in the user data memory 1303, while 
CGMS control data stored in the header region is stored 
in the CGMS control data memory 1302. The CGMS 
control data is used to manage the generation of copy- 
ing by controlling reproduction of the sector. 

35 The CGMS control data memory 1 302 receives the 
CGMS control data via the internal data bus 1307 and 
stores the data. The user data memory 1303 receives 
the user data via the internal data bus 1307 and stores 
the data. 

40 The CGMS data identification circuit 1304 records 
the CGMS control data stored in the CGMS control data 
memory 1302, determines whether the data attribute of 
the user data stored in the user data memory 1303 is 
"unspecified" or "AV data" based on the data attribute 

45 code of the CGMS control data, and sends the results to 
the microprocessor 1310. The CGMS data identification 
circuit 1304 also determines whether the copy restrict- 
ing information of the user data stored in the user data 
memory 1303 is "copying permitted", "one-generation 

so copying permitted", or "copying prohibited" based on 
the CGMS data of the CGMS control data and sends 
the results to the microprocessor 1310. 

The interface control circuit 1 305 controls the trans- 
mission/receiving of commands and data via the I/O bus 

55 122 according to the ATAPI (at attachment packet inter- 
face) method. 

The user data replacing circuit 1306 reads the user 
data stored in the user data memory 1303 in response 
to an instruction from the microprocessor 1310 and 
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replaces the data with null data. 

The internal data bus 1307 transmits data read by 
the data reproduction circuit 1301 or data output from 
the interface control circuit 1305 to the I/O bus 122. The 
control bus 1308 transmits instruction information out- 5 
put from the microprocessor 1 31 0 and processing result 
information output from the respective circuits. 

The encrypting/authentication circuit 1309 encrypts 
digital data to be output to the I/O bus 1 22 and performs 
authentication prior to the output of the digital data, in w 
accordance with the request from the microprocessor 
1310. The authentication in this example is performed 
by exchanging authentication data between the data 
transmitting device and the data receiving device so as 
to authenticate whether or not the respective devices 
are proper devices. The authentication performed by 
the encrypting/authentication circuit 1309 includes gen- 
erating authentication data, judging authentication 
results, and generating proof data. The encrypting per- 
formed by the encrypting/authentication circuit 1309 
includes generating a encrypting key and encrypting. 
The encrypting/authentication circuit 1309 performs a 
random number generation operation and an operation 
represented by an encrypting function E(KEY, DATA). 
Hereinbelow, the random number generation operation 
and the encrypting function E(KEY, DATA) will be 
described. 

An encrypting function E(KEY1, DATA) encrypts 
data "DATA" with an encrypting key "KEY1". The 
encrypting function E(KEY1 , DATA) has an inverse func- 
tion, i.e., a decrypting function D(KEY2, DATA) where 
KEY2 denotes a decrypting key. That is, when Encrypt- 
Data ■ E(KEY1 , Data) where "EncryptData" denotes 
encrypted data, Data = D(KEY2, EncryptData) is satis- 
fied. Accordingly, the original data "Data" can be 
obtained by operating the decrypting function D(KEY2, 
EncryptData) for the encrypted data "EncryptData" 
which has been encrypted by the encrypting function 
E(KEY1, Data). In this example, it is assumed that the 
encrypting key KEY1 in the encrypting function E is 
equal to the decrypting key KEY2 in the decrypting 
function D (i.e., "KEY1" = "KEY2"). 

The random number generation operation gener- 
ates a 16-bit random number. Typically, such random 
number is generated using a dynamic hardware value. 
For example, data for initialization which is different 
depending on each of the applications stored in the 
lead-in region of the optical disk may be used as the 
random number, since it is held in the disk reproduction 
drive prior to the reproduction of digital data. Alterna- 
tively, a timer may be additionally provided and used for 
the generation of the random number. 

The operations performed by the encrypt- 
ing/authentication circuit 1309, i.e., generation of 
authentication data, judgment of authentication results, 
generation of proof data, generation of the encrypting 
key, and encrypting will be described in this order. 

The generation of authentication data performed by 
the encrypting/authentication circuit 1309 will be 



described. The encrypting/authentication circuit 1309 
first generates two 16-bit random numbers R1 and R2, 
and integrates the two random numbers to obtain 32-bit 
data with the random number R1 as the 16 most signif- 
icant bits and the random number R2 as the 16 least 
significant bits. This 32-bit data is herein represented as 
"data R1||R2". The encrypting/authentication circuit 
1309 previously holds an encrypting key S therein as a 
fixed key. Authentication data C1 is generated using the 
data R1||R2, the encrypting key S, and the encrypting 
function E(KEY, DATA). Specifically, the equation C1 = 
E(S, R1||R2) is established. 

Next, the judgment of authentication results per- 
formed by the encrypting/authentication circuit 1 309 will 
be described. The disk reproduction drive 125 as the 
data transmitting device authenticates whether or not 
the AV signal processor 126 as the data receiving 
device is a proper data receiving device. The authenti- 
cation whether or not the data receiving device is a 
proper data receiving devices is realized by judging 
whether or not the data receiving device has the 
decrypting function D(KEY, DATA) and the decrypting 
key S. The steps for the judgement are as follows. The 
disk reproduction drive 125 first outputs authentication 
data C1 (= E(S, R1||R2)) obtained in the generation of 
authentication data described above to the AV signal 
processor 126 which is the object of the authentication. 
The AV signal processor 126 calculates a variable cor- 
responding to the random number R2 from the received 
authentication data C1 and sends the results back to 
the disk reproduction drive 125 as proof data K1. If the 
AV signal processor 126 has the decrypting function 
D(KEY, DATA) and the decrypting key S, it can calculate 
the random number R2 from the authentication data C1 
because the authentication data C1 is obtained by con- 
verting the data R1||R2 using the encrypting function 
E(KEY, DATA) and the encrypting key S. The disk repro- 
duction drive 125 judges the authentication results 
using the proof data K1 from the data receiving device 
input via the microprocessor 1310. If K1 = R2, the 
authentication is successful, which is announced to the 
microprocessor 1310. If K1 * R2, the authentication 
fails, which is also announced to the microprocessor 
1310. 

In reverse, when the disk reproduction drive 125 is 
the object for authentication by the AV signal processor 
126, the disk reproduction drive 125 is requested to 
generate proof data to prove that it is a proper data 
transmitting device for the data receiving device. The 
encrypting/authentication circuit 1309 has a function of 
generating proof data. Specifically, the disk reproduc- 
tion drive 125 proves itself as a proper data transmitting 
device by showing to the AV signal processor 1 26 that it 
has the encrypting function E(KEY, DATA) and the 
encrypting key S. More specifically, the AV signal proc- 
essor 126 sends authentication data C2 obtained by 
converting data R3||R4 composed of two random num- 
bers R3 and R4 using the decrypting function D(KEY, 
DATA) and the decrypting key S to the disk reproduction 
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drive 125. The authentication data C2 is equal to D(S, 
R3||R4). The disk reproduction drive 1 25 obtains a value 
corresponding to the random number R4 from the 
received authentication data C2 using the encrypting 
function E(KEY, DATA) and the encrypting key S pos- 
sessed by the disk reproduction drive 125, and sends 
the value back to the AV signal processor 126 as proof 
data K2. More precisely, the data R3||R4 is obtained by 
operating E(S, C2), and then the value corresponding to 
the random number R4 which is obtained by further 
operation is output as the proof data K2. The AV signal 
processor 126 judges the authentication results using 
the proof data K2 from the data transmitting device. If 
K2 = R4, the authentication is successful. If K2 * R4, the 
authentication fails. 

In the generation of the encrypting key, the data R1 1| 
R3 composed of the random numbers R1 and R3 
obtained in the generation of authentication data and 
proof data is generated as the encrypting key, if the 
microprocessor 1310 instructs to do so. This encrypting 
key therefore has a different value each time the 
authentication is performed between the disk reproduc- 
tion drive 125 and a data receiving device. 

In the encrypting operation, the input digital data is 
encrypted using the encrypting function E(KEY, DATA) 
and the encrypting key R1||R3 which is generated in the 
generation of the encrypting key. More specifically, the 
input data "Data" is converted into encrypted data 
"EncryptData" by operating EncryptData = E(R1||R3, 
Data). 

The microprocessor 1310 controls the entire disk 
reproduction drive 1 25. Hereinbelow, the control by the 
microprocessor 1 31 0 upon receipt of commands in rela- 
tion with the present invention, i.e., the data read com- 
mand (READ), the AV data read command (READ_AV), 
a data receiving device authentication request com- 
mand (CHALLENGE_RECEIVER), a data receiving 
device confirmation request command 
(CONFIRM_RECEIVER), a data transmitting device 
proof request command (PROOF_SENDER), and a 
proof data request command (GET_PROOF_INFO) will 
be described. The data receiving device authentication 
request command (CHALLENGE_RECEIVER), the 
data receiving device confirmation request command 
(CONFIRM_RECEIVER), the data transmitting device 
proof request command (PROOF_SENDER), and the 
proof data request command (GET_PROOF_INFO) are 
input in a series of authentication operations performed 
prior to the input of the AV data read command 
(READ_AV). 

When the microprocessor 1310 judges that the 
received command is the data read command (READ), 
it controls the data reproduction circuit 1301 to read dig- 
ital data in the optical disk 121 in accordance with the 
sector number affixed to the command as a parameter. 
The digital data read by the data reproduction circuit 
1301 is separated into CGMS control data stored in the 
header region of the sector and user data stored in the 
user data region of the sector, and these data are stored 



in the CGMS control data memory 1302 and the user 
data memory 1303, respectively. 

After the digital data of the sector is read, the micro- 
processor 1310 instructs the CGMS data identification 

5 circuit 1 304 to judge whether or not the user data (2048 
bytes) stored in the user data memory 1303 is AV data. 
When the user data is not AV data, the microprocessor 
1310 controls the interface control circuit 1305 to output 
the user data (2048 bytes). When the user data is AV 

io data, the microprocessor 1310 instructs the user data 
replacing circuit 1306 to replace the user data (2048 
bytes) with null data (2048 bytes) as a copyright protec- 
tion processing and controls the interface control circuit 
1305 to output the resultant digital data. 

is When the microprocessor 1310 judges that the 
input command is the data receiving device authentica- 
tion request command (CHALLENGE_RECEIVER), it 
controls the encrypting/authentication circuit 1309 to 
generate authentication data and outputs the data to the 

20 controller 1 28 via the interface control circuit 1 305. 

When the microprocessor 1310 judges that the 
input command is the data receiving device confirma- 
tion request command (CONFIRM_RECEIVER), it con- 
trols the encrypting/authentication circuit 1309 to 

25 examine proof data input together with the command 
and judge whether or not the authentication is success- 
ful. The authentication results are held in the microproc- 
essor 1310. 

When the microprocessor 1310 judges that the 

30 input command is the data transmitting device proof 
request command (PROOF_SENDER), it controls the 
encrypting/authentication circuit 1 309 to generate proof 
data from the authentication data input together with the 
command. The generated proof data is held in the 

35 microprocessor 1310. 

When the microprocessor 1310 judges that the 
input command is the proof data request command 
(GET_PROOF_lNFO), it controls the output of the proof 
data held therein to the controller 128 via the interface 

40 control circuit 1305. 

When the microprocessor 1310 judges that the 
input command is the AV data read command 
(READ_AV), it controls the data reproduction circuit 
1301 to read digital data of a specified sector number in 

45 the optical disk 121. The CGMS control data stored in 
the header region of the sector and user data stored in 
the user data region of the sector are stored in the 
CGMS control data memory 1302 and the user data 
memory 1 303, respectively. 

so After the digital data of the sector is read, the micro- 
processor 1310 instructs the CGMS data identification 
circuit 1 304 to judge whether or not the user data (2048 
bytes) stored in the user data memory 1303 is AV data. 
When the user data (2048 bytes) is not AV data or when 

55 the user data (2048 bytes) is AV data and the authenti- 
cation with the data receiving device is successful, the 
microprocessor 1310 switches the data transmission 
unit to 2054 bytes, instructs the encrypting/authentica- 
tion circuit 1309 to encrypt the digital data of a total of 
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2054 bytes composed of the CQMS control data (6 
bytes) stored in the CGMS control data memory 1302 
and the user data (2048 bytes) stored in the user data 
memory 1303, and controls the interface control circuit 
1 305 to output the results to the controller 1 28. 5 

If the user data is AV data and the authentication 
with the data receiving device fails, the microprocessor 
1310 instructs the user data replacing circuit 1306 to 
replace the digital data stored in the user data memory 
1303 with null data and output the replaced data, as a 10 
copyright protection processing. 

The description of the disk reproduction drive 1 25 is 
terminated. 

Next, the configuration and the operation of the AV 
signal processor 126 will be described. Figure 17 is a is 
block diagram of the AV signal processor 126. 

The AV signal processor 126 includes a connector 
1400, an I/O bus control circuit 1401, an I/O command 
status register 1402, a decrypting/authentication circuit 
1 403, a data buffer 1 404, a CGMS data detection/iden- 20 
tification circuit 1405, an MPEG decoder 1406, a D/A 
conversion circuit 1407, a control bus 1408, an internal 
data bus 1409, and a microprocessor 1410. 

The connector 1400 connects the AV signal proces- 
sor 126 to the I/O bus 122. The I/O bus control circuit 2s 
1401 identifies a signal received from the I/O bus 122. 
When the input signal is data, the I/O bus control circuit 
1401 sends the data to the data buffer 1404. When the 
input signal is a control signal such as an I/O command, 
the I/O bus control circuit 1401 sends the signal to the 30 
I/O command status register 1402. The I/O command 
status register 1402 stores commands sent from the 
controller 128 to the AV signal processor 126 and 
results of the processing by the AV signal processor 
126. 35 

The decrypting/authentication circuit 1403 per- 
forms generation of proof data, generation of authenti- 
cation data, judgment of authentication results, 
generation of a decrypting key, and decrypting. These 
operations include a random number generation opera- 40 
tion and an operation according to a decrypting function 
D(KEY, DATA). 

The decrypting function D(KEY, DATA) decrypts 
encrypted data specified by DATA with an decrypting 
key specified by KEY. The encrypted data has been 45 
encrypted by the encrypting function E(KEY, DATA) 
which is an inverse function of the decrypting function 
D(KEY, DATA). The encrypting function E(KEY, DATA) is 
the same function as the encrypting function used in the 
encrypting by the encrypting/authentication circuit 1 309 so 
of the disk reproduction drive 125. Specifically, the 
equations EncryptData = E(KEY, Data) and Data = 
D(KEY, EncryptData) are established. Thus, data 
encrypted by the encrypting function E(KEY, DATA) can 
be decrypted by the decrypting function D(KEY, DATA). ss 

The operations performed by the decrypt- 
ing/authentication circuit 1403 will be described. 

In the generation of proof data, the decrypt- 
ing/authentication circuit 1403 generates proof data to 



prove that the AV signal processor 126 is a proper data 
receiving device for the data transmitting device when 
the AV signal processor 126 is the object for authentica- 
tion. The AV signal processor 126 in this example 
proves itself as a proper data transmitting device by 
showing to the data transmitting device that it has the 
decrypting function D(KEY, DATA) and the decrypting 
key S. More specifically, the data transmitting device 
sends authentication data C1 obtained by converting 
data R1||R2 composed of two random numbers R1 and 
R2 using the encrypting function E(KEY, DATA) and the 
encrypting key S to the AV signal processor 126. With 
this sending, the data transmitting device requires the 
AV signal processor 126 to calculate R2 from the 
authentication data C1 using the decrypting function 
D(KEY, DATA) and the decrypting key S which should 
be possessed by the AV signal processor 126 and send 
the results back to the data transmitting device as proof 
data K1 . In the generation of the proof data, R2 is calcu- 
lated by the microprocessor 1410 from the authentica- 
tion data C1 sent from the data transmitting device so 
as to generate the proof data K1. Specifically, the data 
R1|R2 is obtained by calculating D(S, C1) and then the 
data R2 is obtained as the proof data K1 by separating 
the data R1||R2. 

In the generation of authentication data, data R3|| 
R4 composed of two random numbers R3 and R4 is 
converted using a decrypting key S which previously 
held therein as a fixed key and the decrypting function 
D(KEY, DATA) thereby to obtain the authentication data. 
Specifically, authentication data C2 is obtained by cal- 
culating C2 = D(S, R3||R4). 

The judgment of authentication results use an oper- 
ation for judging whether or not the authentication of the 
data transmitting device by the AV signal processor 126 
is successful. The authentication by the AV signal proc- 
essor 1 26 whether or not the data transmitting device is 
a proper CGMS compatible transmitter is performed by 
judging whether or not the data transmitting device as 
the object for authentication has the encrypting function 
E(KEY, DATA) and the encrypting key S. For this judg- 
ment, the authentication data C2 generated in the gen- 
eration of authentication data is output to the data 
transmitting device, requesting to send back the random 
number R4 included in the authentication data C2 as 
proof data K2. If the data transmitting device has the 
encrypting function E(KEY, DATA) and the encrypting 
key S, the random number R4 can be obtained from the 
authentication data C2 since the authentication data C2 
has been obtained by converting the data R3||R4 using 
the decrypting function D (KEY, DATA) and the decrypt- 
ing key S. In the judgment of authentication results, 
therefore, it is judged whether or not the proof data K2 
sent from the data transmitting device is equal to R4. If 
so, the authentication is successful, which is announced 
to the microprocessor 1410. If not, the authentication 
fails, which is also announced to the microprocessor 
1410. 

In the generation of the decrypting key, data R1||R3 
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composed of the random numbers R1 and R3 previ- 
ously obtained in the generation of authentication data 
and proof data is generated as the decrypting key, if the 
microprocessor 1410 instructs to do so. This decrypting 
key therefore has a different value each time the 5 
authentication is performed between the AV signal proc- 
essor 126 and a data transmitting device. 

In the decrypting operation, the input encrypted dig- 
ital data is decrypted using the decrypting function 
D(KEY, DATA) and the data R1 [R3 as the decrypting key 10 
generated in the generation of the decrypting key. More 
specifically, the input encrypted data "EncryptData" is 
decrypted into decrypted data "Data" by operating Data 
= D(R1||R3, EncryptData). 

The data buffer 1404 temporarily stores the data, is 
The CGMS data detection/identification circuit 1405 
detects CGMS control data from digital data input 
therein and judges the data attribute from the data 
attribute code of the CGMS control data. When the input 
digital data is AV data, only user data is output to the 20 
MPEG decoder 1406. When the input digital data is not 
AV data, the digital data is not output to the MPEG 
decoder 1406. 

The MPEG decoder 1406 performs predetermined 
processing to the input digital data which is an MPEG 25 
stream and converts the digital data into video digital 
data and audio digital data. The D/A conversion circuit 
1407 converts the audio digital data sent from the 
MPEG decoder 1406 into audio analog data. 

The control bus 1408 transmits instruction informa- 30 
tion sent from the microprocessor 1410 and processing 
result information output from the respective circuits. 
The internal data bus 1409 transmits digital data. 

The microprocessor 1410 controls the entire AV 
signal processor 126 in accordance with commands 35 
received by the I/O command status register 1402. 
Hereinbelow, only commands in relation with the 
present invention, i.e., a data receiving device proof 
request I/O command (PROOF_RECEIVER), a proof 
data request I/O command (GET_PROOF_INFO). a 40 
data transmitting device authentication request I/O 
command (CHALLENGE_SENDER), a data transmit- 
ting device confirmation request I/O command 
(CONFIRM_SENDER), an AV data write request I/O 
command (WRITE_AV) will be described. The former 45 
four commands are performed in a series of authentica- 
tion steps prior to the input of the AV data write request 
I/O command. 

When the microprocessor 1410 judges that the 
command input into the I/O command status register 50 
1402 is the data receiving device proof request I/O com- 
mand (PROOF_RECEIVER), it controls the decrypt- 
ing/authentication circuit 1403 to generate proof data 
based on the authentication data input together with the 
command and holds the proof data therein. ss 

When the microprocessor 1410 judges that the 
command input into the I/O command status register 
1402 is the proof data request I/O command 
(GET_PROOFJNFO), it outputs the proof data held 
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therein to the controller 128 via the I/O bus control cir- 
cuit 1401. 

When the microprocessor 1410 judges that the 
command input into the I/O command status register 
1402 is the data transmitting device authentication 
request I/O command (CHALLENGE_SENDER), it con- 
trols authentication data to be generated by the decrypt- 
ing/authentication circuit 1403 and outputs to the 
controller 128 via the I/O bus control circuit 1401. 

When the microprocessor 1410 judges that the 
command input into the I/O command status register 
1402 is the data transmitting device confirmation 
request I/O command (CONFIRM_SENDER), it con- 
trols the decrypting/authentication circuit 1 403 to exam- 
ine the proof data input together with the command and 
judge whether or not the authentication is successful. 
The authentication results are held therein. 

When the microprocessor 1410 judges that the 
command input into the I/O command status register 
1402 is the AV data write request I/O command 
(WRITE_AV), it performs no processing to the input dig- 
ital data if the preceding authentication by the decrypt- 
ing/authentication circuit 1403 has failed. If the 
authentication has been successful, the transmitted 
encrypted digital data is temporarily stored in the data 
buffer 1404, decrypted by the decrypting/authentication 
circuit 1403, and the decrypted digital data is input into 
the MPEG decoder 1406 via the CGMS data detec- 
tion/identification circuit 1405. If the CGMS data detec- 
tion/identification circuit 1 405 judges that the digital data 
is not AV data, the microprocessor 1410 terminates the 
processing of the digital data, that is, terminates the 
transmission of the digital data to the MPEG decoder 
1406. If the CGMS data detection/identification circuit 
1405 judges that the digital data is AV data, the digital 
data is input into the MPEG decoder 1406, where the 
digital data is decompressed in a predetermined man- 
ner and converted into video digital data and audio dig- 
ital data. The converted audio digital data is then 
converted into an audio analog signal by the D/A con- 
version circuit 1407 to be audibly output via the speaker 
1 26S. The converted video digital data is externally out- 
put as a video digital signal. 

The description of the AV signal processor 126 is 
terminated here. 

Next, the configuration and operation of the control- 
ler 128 will be described. The controller 128 includes a 
CPU 128C, a main memory 128WI, and a bus l/F 1281. 
The controller 128 controls the retrieval of digital data 
from the optical disk 121 and the transmission of the 
digital data in accordance with external instructions 
received by the input section 1 24 under the control of 
the OS and a program for control of reproduction from 
the optical disk 121 loaded in the main memory 128M. 
The file management information in the optical disk 121 
is retrieved at the initialization operation performed in 
loading the optical disk 121, and stored in the main 
memory 128WI of the controller 128. The recording 
address of a file recorded in the optical disk 1 21 can be 
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obtained from the file name by searching through the 
file management information in accordance with the 
ISO 13346 standard. 

When the input section 124 receives an instruction 
for reproducing an AV data file in the optical disk 121 , 5 
the controller 128 judges whether or not the specified 
file is a file storing AV data. More specifically, when the 
specified file is stored under a directory named 
DVD_VIDEO, the file is judged to be an AV data file. 
When the controller 1 28 judges that the specified file is 10 
not an AV data file, it warns the user that there occurs 
an error by a beeping sound and the like. When the con- 
troller 128 judges that the specified file is an AV data 
file, it starts control of the reproduction of the AV data 
file. More specifically, the controller 128 controls the is 
authentication between the disk reproduction drive 125 
and the AV signal processor 126, the retrieval of digital 
data in the AV data file from the disk reproduction drive 
125, the transmission of the retrieved digital data to the 
AV signal processor 1 26, and the output of the data as 20 
images. 

The description of the controller 128 and thus the 
description of the configuration of the information 
processing apparatus of Example 2 are terminated 
here. & 

Hereinbelow, the reproduction of data in the infor- 
mation recording medium by the information processing 
apparatus of Example 2 with the above configuration 
will be described. Herein, it is assumed that the file 
management information in the optical disk 121 is held 30 
in the main memory 128M of the controller 128 at the 
initialization operation performed when the optical disk 
121 is mounted in the disk reproduction drive 125. 

First, the transmission of data and commands per- 
formed among the controller 1 28, the disk reproduction 35 
drive 1 25, and the AV signal processor 1 26 at the repro- 
duction of AV data will be described with reference to 
Figure 18. 

Figure 18 is a data protocol illustrating a procedure 
of the transmission of AV data and commands among 40 
the controller 128, the disk reproduction drive 125, and 
the AV signal processor 126. Referring to Figure 18, in 
phase R, the data receiving device is authenticated 
whether or not it is proper. In phase S, the data transmit- 
ting device is authenticated whether or not it is proper. 45 
In phase D, digital data is transmitted. Phase R includes 
steps S1 to S8, phase S includes steps S9 to S16, and 
phase D includes steps S1 7 to S20. 

In the reproduction of AV data, phase R where the 
disk reproduction drive 1 25 authenticates the AV signal so 
processor 126 is first performed. In phase R, the con- 
troller 128 sends the data receiving device authentica- 
tion request command (CHALLENGE_RECEIVER) to 
the disk reproduction drive 125 as the data transmitting 
device (step S1). ss 

Upon receipt of the data receiving device authenti- 
cation request command (CHALLENQE_RECEIVER), 
the disk reproduction drive 125 sends back authentica- 
tion data C1 generated by the encrypting/authentication 



circuit 1309 to the controller 128 (step S2). The authen- 
tication data C1 is generated from the random numbers 
R1 and R2, the encrypting key S, and the encrypting 
function E(KEY, DATA), so that the equation C1 = E(S, 
R11R2) is satisfied. 

Upon receipt of the authentication data C1 , the con- 
troller 128 sends the data receiving device proof 
request command (PROOF_RECEIVER) together with 
the authentication data C1 to the AV signal processor 
126 (steps S3 and S4). Upon receipt of the data receiv- 
ing device proof request command 
(PROOF_RECEIVER), the AV signal processor 126 
instructs the decrypting/authentication circuit 1403 to 
calculate the authentication data C1 sent together with 
the command to obtain the random number R2 as proof 
dataKL 

The controller 128 sends the proof data request 
command (GET_PROOF_INFO) to the AV signal proc- 
essor 126 (step S5). The AV signal processor 126 
sends back the proof data K1 to the controller 1 28 (step 
S6). 

Upon receipt of the proof data K1 , the controller 1 28 
sends the data receiving device confirmation request 
command (CONFIRM_RECEIVER) together with the 
proof data K1 to the disk reproduction drive 125 (steps 
S7 and S8). Upon receipt of the data receiving device 
confirmation request command 

(CONFIRM_RECEIVER), the disk reproduction drive 

125 instructs the encrypting/authentication circuit 1309 
to examine the proof data K1 sent together with the 
command, to judge whether or not the authentication of 
the AV signal processor 126 as the data receiving 
device is successful and hold the authentication results 
therein. More specifically, the encrypting/authentication 
circuit 1309 judges whether or not the proof data K1 is 
equal to the random number R2. If so, the authentica- 
tion of the data receiving device as a proper device is 
successful. 

Then, phase S where the AV signal processor 126 
authenticates the disk reproduction drive 125 is per- 
formed. 

The controller 128 sends the data transmitting 
device authentication request command 
(CHALLENGE_SENDER) to the AV signal processor 

126 (step S9). Upon receipt of the data transmitting 
device authentication request command 
(CHALLENGE_SENDER), the AV signal processor 126 
sends back authentication data C2 generated by the 
decrypting/authentication circuit 1403 to the controller 
128 (step S10). The authentication data C2 is gener- 
ated from the random numbers R3 and R4, the decrypt- 
ing key S, and the decrypting function D(KEY, DATA), so 
that the equation C2 = D(S, R3||R4) is satisfied. 

Upon receipt of the authentication data C2, the con- 
troller 128 sends the data transmitting device proof 
request command (PROOF_SENDER) together with 
the authentication data C2 to the disk reproduction drive 
125 (steps S11 and S12). Upon receipt of the data 
transmitting device proof request command 
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(PROOFJ3ENDER), the disk reproduction drive 125 
instructs the encrypting/authentication circuit 1309 to 
calculate the authentication data C2 sent together with 
the command to obtain the random number R4 as proof 
dataK2. s 

The controller 128 sends the proof data request 
command (GET_PROOFJNFO) to the disk reproduc- 
tion drive 125 (step S13). The disk reproduction drive 
125 sends back the proof data K2 to the controller 128 
(step S14). Jo 

Upon receipt of the proof data K2, the controller 1 28 
sends the data transmitting device confirmation request 
command (CONFIRM_SENDER) together with the 
proof data K2 to the AV signal processor 1 26 (steps S15 
and S16). Upon receipt of the data transmitting device is 
confirmation request command (CONFIRM_SENDER), 
the AV signal processor 126 instructs the decrypt- 
ing/authentication circuit 1403 to examine the proof 
data K2 sent together with the command, to judge 
whether or not the authentication of the disk reproduc- 20 
tion drive 125 as the data transmitting device is suc- 
cessful and hold the authentication results therein. More 
specifically, the decrypting/authentication circuit 1403 
judges whether or not the proof data K2 is equal to the 
random number R4. If so, the authentication of the data 25 
transmitting device as a proper device is successful. 

Thereafter, phase D where AV data is transmitted is 
performed. 

The controller 128 sends the AV data read request 
command (READ_AV) to the disk reproduction drive 30 
125 (step S17). Upon receipt of the AV data read 
request command (READ_AV), the disk reproduction 
drive 125 reads data from a specified address in the 
optical disk 121, and stores CGMS control data in the 
CGMS control data memory 1302 and the user data in 35 
the user data memory 1303. The disk reproduction 
drive 1 25 judges whether or not the user data is AV data 
based on the CGMS control data. If the disk reproduc- 
tion drive 125 judges that the user data is AV data and 
fails in confirming that the data receiving device is 40 
proper from the authentication results held therein, it 
replaces the digital data in the user data memory 1303 
with null data and outputs the results. If the disk repro- 
duction drive 125 judges that the user data is AV data 
and confirms that the data receiving device is proper as 
from the authentication results held therein, it encryptes 
the user data (2048 bytes) and outputs encrypted digital 
data (2054 bytes) composed of the user data (2048 
bytes) and the CGMS control data (6 bytes) as data 
transmission unit to the controller 1 28. The encrypting is so 
performed by the encrypting/authentication circuit 1309 
using data R1||R3 composed of the random number R1 
used at the generation of the authentication data C1 
and the random number R3 constituting the authentica- 
tion data C2 received from the AV signal processor 126 ss 
as the encrypting key. Specifically, AV data DATA is con- 
verted into encrypted AVdata E(R1|R3, DATA) and sent 
to the controller 128 (step S18). 

Upon receipt of the digital data E(R1 ||R3, DATA), the 



controller 128 sends the AV data write request com- 
mand (WRITE_AV) together with the digital data to the 
AV signal processor 126 (steps S19 and S20). 

Upon receipt of the AV data write request command 
(WRITE_AV), the AV signal processor 126 judges 
whether or not the data transmitting device is proper 
from the authentication results held therein. If it is not 
confirmed to be proper, the input digital data is not proc- 
essed. If it is confirmed to proper, the input encrypted 
digital data is decrypted. The decrypting is performed 
by the decrypting/authentication circuit 1403 using data 
R1||R3 composed of the random number R1 constituting 
the authentication data C1 received from the disk repro- 
duction drive 125 and the random number R3 used at 
the generation of the authentication data C2 as the 
decrypting key. The decrypted digital data is subjected 
to predetermined processing in accordance with the 
MPEG method if the data is AV data, converted into a 
digital video signal and an analog audio signal, and 
externally output. The analog audio signal is output via 
the speaker 126S. The digital video signal is synthe- 
sized with graphic data by the video signal processor 
127, converted into an analog video signal, and dis- 
played on the display device 127D as images. 

After the above process is repeated for a specified 
transmission length, the reproduction of the AV data file 
is completed. The description of the data protocol is ter- 
minated here. 

Now, reproduction of an AV data file and copying of 
digital data by the information processing apparatus of 
Example 2 will be described with reference to Figures 
19 to 21 and Figures 22 and 23, respectively. 

First, the operation of the information processing 
apparatus performed when an AV data file is repro- 
duced and output will be described. Figure 19 is a flow- 
chart showing the steps of reproducing an AV data file 
in the optical disk 121. 

When the controller 128 receives a request for 
reproducing an AV data file (step S300), it judges 
whether or not the specified data file is an AV data file 
by examining the name of a directory under which the 
specified data file is stored (step S301). If the specified 
data file is judged to be an AV data file, the authentica- 
tion procedure is performed and the encrypting 
key/decrypting keys are generated (step S302). If the 
specified file is not an AV data file, error processing is 
performed (step S303) and the reproduction is termi- 
nated (step S304). 

After step S302, the controller 128 sends the AV 
data read command (READ_AV) to the disk reproduc- 
tion drive 125 (step S305). Upon receipt of the com- 
mand (READ_AV), the disk reproduction drive 125 
performs processing F where the disk reproduction 
drive 125 retrieves and outputs the AV data. 

Figure 20 is a flowchart showing the steps of 
processing F. Upon receipt of the AV data read com- 
mand (READ_AV), the disk reproduction drive 125 
reads data from a specified address in the optical disk 
121 and stores CGMS control data in the CGMS control 
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data memory 1 302 and user data in the user data mem- 
ory 1303 (step S306). The disk reproduction drive 125 
judges whether or not the sector data is AV data based 
on the CGMS control data (step S307). If the sector 
data is not AV data, the process jumps to step S31 0. If s 
the sector data is AV data, the process proceeds to step 
S308. 

The disk reproduction drive 125 judges whether or 
not the authentication is successful based on the 
authentication results held therein (step S308). If sue- 10 
cessful, the user data is converted into encrypted data 
using the encrypting key (step S310). If not successful, 
the user data is converted into null data (step S309). 

The sector data (2054 bytes) composed of the 
CGMS control data (6 bytes) and the user data (2048 w 
bytes) as the data transmission unit is transmitted to the 
AV signal processor 126 (step S311). Processing F now 
terminates and the process proceeds to step S320 in 
Figure 19. 

The controller 128 sends the AV data write com- 20 
mand (WRITE_AV) to the AV signal processor 126 to 
output the retrieved AV data to the I/O bus 122 (step 
S320). Then, processing G where the AV signal proces- 
sor 126 processes the AV signal and outputs is per- 
formed. 25 

Figure 21 is a flowchart showing the steps of 
processing G. Upon receipt of the AV data write com- 
mand (WRITE_AV), the AV signal processor 126 
receives the digital data and separates it into CGMS 
control data and user data (step S321). The AV signal so 
processor 126 judges whether or not the authentication 
is successful based on the authentication results held 
therein (step S322). If successful, the encrypted user 
data is decrypted using the decrypting key (step S323). 
If not successful, processing G is terminated. 35 

After step S323, whether or not the user data is AV 
data is judged based on the CGMS control data (step 
S324). if the user data is not AV data, processing G is 
terminated. If the user data is AV data, the user data is 
decoded (step S325) and output as video data and 40 
audio data (step S326). Processing G is then termi- 
nated. 

The analog audio signal is output via the speaker 
126S, while the digital video signal is synthesized with 
graphic data by the video signal processor 127, con- 45 
verted into an analog video signal, and visually dis- 
played on the display device 127D as images. 

After the above process is repeated for a specified 
transmission length, the reproduction of the AV data file 
is completed (steps S330 and S331). so 

The operation of the information processing appa- 
ratus performed when a file in the optical disk 121 is 
copied to the recording section 123 as a hard disk will 
be described. 

Figure 22 is a flowchart showing the steps of copy- ss 
ing a file in the optical disk 121 to the recording section 
1 23. When the controller 1 28 receives a request for cop- 
ying a file (S400), it judges whether or not the specified 
file is an AV data file by examining the name of a direc- 



tory under which the specified file is stored (step S401 ). 

If the controller 128 judges that the specified file is 
an AV data file, an error message is displayed for the 
user (step S402) and the process is terminated (step 
S403). If the controller 1 28 judges that the specified file 
is not an AV data file, it sends the data read command 
(READ) to the disk reproduction drive 125 (step S404). 

Then, processing H is performed. Figure 23 is a 
flowchart showing the steps of processing H. Upon 
receipt of the data read command (READ), the disk 
reproduction drive 125 reads digital data from a speci- 
fied address in the optical disk 121 and separates the 
sector data into CGMS control data and the user data 
(stepS410). 

The disk reproduction drive 125 judges whether or 
not the data attribute of the user data is AV data based 
on the CGMS control data (step S41 1 ). If the disk repro- 
duction drive 125 judges that the data attribute of the 
user data is not AV data, it transmits the user data (2048 
bytes) to the controller 1 28 (step S41 2). Reversely, if the 
disk reproduction drive 125 judges that the data 
attribute of the user data is AV data, it instructs the user 
data replacing circuit 1 306 to replace the user data with 
null data and transmits the null data to the controller 1 28 
(step S413). Processing H is then terminated, and the 
process proceeds to step S420 in Figure 22. 

At step S420, the controller 128 sends the write 
command (WRITE) to the recording section 123 and 
outputs the retrieved digital data. The transmitted digital 
data is written in the recording section 123 (step S421). 
After the above process is repeated for a specified 
transmission length, the copying of the file is completed 
(steps S422 and S423). 

As described above, the data transmitting device 
(disk reproduction drive 1 25) of the information process- 
ing apparatus according to the present invention is pro- 
vided with the control section which controls so that 
digital data is encrypted and output only when it is 
judged to be AV data and the data receiving device is 
authenticated to be a proper data receiving device. The 
data receiving device (the AV signal processor 126) 
according to the present invention has a function of 
decrypting transmitted encrypted digital data and con- 
verting the decrypted data into video data. The data 
receiving device also includes the authentication sec- 
tion which generates and outputs authentication data 
authenticating that the device has this function. The 
information processing apparatus including such data 
transmitting device and data receiving device according 
to the present invention is therefore provided with a 
function of prohibiting AV data from being output to 
devices other than a proper data receiving device for 
video reproduction. 

With the above configuration, the copyright of AV 
data can be protected even if the AV data retrieved in 
response to the AV data read request command 
(READ_AV) is left in the main memory 1 28M of the con- 
troller 128 without being transmitted to the AV signal 
processor 126 due to an error in a reproduction control 
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program loaded in the controller 128, for example. This 
is because the data stored in the main memory 128M 
has been encrypted, and thus not only reproduction but 
also change and modification of the data are not possi- 
ble if the data is secondarily stored in a hard disk and 
the like. 

In the encrypting and decrypting described above, 
the encrypting key and the decrypting key are gener- 
ated based on the authentication data which is different 
for each authentication. This makes it possible to 
encrypt the AV data to be transmitted using the encrypt- 
ing key which is different for each authentication. There- 
fore, even if one encrypting key is known, encrypting in 
subsequent AV data transmission at a different authen- 
tication timing remains effective. 

In the encrypting and decrypting, the encrypting 
key and the decrypting key are generated from both the 
first authentication data which is generated by the data 
transmitting device and varies with authentication and 
the second authentication data which is generated by 
the data receiving device and varies with authentication. 
Therefore, AV data encrypted only when both the data 
transmitting device and the data receiving device are 
proper can be decrypted. This ensures transmission of 
AV data with higher security. 

The reason why the data transmission with high 
security is realized according to the present invention 
will be described by exemplifying an erroneous opera- 
tion which may occur when the encrypting key is gener- 
ated based on only one of the data transmitting and 
receiving devices. 

Assume that the encrypting key and the decrypting 
key are generated based on only the data receiving 
device. In this case, the data receiving device transmits 
the encrypting key for encrypting AV data to the data 
transmitting device before receiving encrypted AV data. 
The data transmitting device encrypts the AV data using 
the transmitted encrypting key. The data receiving 
device decrypts the encrypted AV data using the 
decrypting key corresponding to the encrypting key to 
reproduce the data as images. 

If a set of the encrypting key transmitted from the 
data transmitting device and a method for decrypting 
data encrypted with the encrypting key are known, an 
improper data receiving device made based on the 
encrypted information may succeed in obtaining 
encrypted AV data which can be decrypted by the 
already-known decrypting method by sending the 
encrypting key having the decrypted code to the proper 
data transmitting device. 

According to the present invention, since the gener- 
ation of the encrypting key and decrypting key is associ- 
ated with both the data transmitting device and the data 
receiving device, and the encrypting key is not gener- 
ated based on only a value output from the data receiv- 
ing device, the erroneous operation as described above 
can be avoided. 

According to the present invention, whether or not 
digital data recorded in the information recording 



medium includes AV data is judged by examining the 
data attribute flag in the header region of each sector. 
This allows for delicate protection of AV data per sector. 
In this example, the data transmission was per- 

5 formed in phase D after the completion of phases R and 
S. If a lower level of security where the encrypting key is 
generated from the authentication of only one device is 
allowable, only one of phases R and S may be per- 
formed before proceeding to phase D. According to the 

10 protocol shown in Figure 1 8, the controller is interposed 
between the data transmitting device and the data 
receiving device in phases R and S. Alternatively, the 
data transmitting device and the data receiving device 
may be connected via an exclusive signal line so that 

15 these devices can directly exchange authentication 
data. 

In Example 2, the encrypting section and the 
decrypting section may be omitted if the erroneous 
operation that AV data is extracted during transmission 
20 is allowable. In this case, although the effect of higher 
security by encrypting is not obtained, the protection of 
AV data can be realized by a simpler configuration. 

(Example 3) 

25 

Figure 24 is a block diagram of the information 
processing apparatus of Example 3 according to the 
present invention, which is a combination of Examples 1 
and 2. More specifically, the encrypting of AV data 

30 described in Example 2 is incorporated in the informa- 
tion processing apparatus using the SCSI digital inter- 
face described in Example 1. The configuration of the 
information processing apparatus of Example 3 is there- 
fore the same as that of the information processing 

35 apparatus of Example 1 except that a disk reproduction 
drive 46A and an AV signal processor 47A in this exam- 
ple include an encrypting section and a decrypting sec- 
tion, respectively. In Example 1, the authentication was 
realized using the SCSI authentication commands. In 

40 Example 3, however, the authentication by the encrypt- 
ing/authentication circuit and the decrypting/authentica- 
tion circuit described in Example 2 is employed. 

The disk reproduction drive 46A encrypts AV data 
and outputs the encrypted AV data. The AV signal proc- 

45 essor 47A decrypts the encrypted AV data and outputs 
the decrypted AV data to the video signal processor 48. 
Since the AV data output to the SCSI bus 43 has been 
encrypted, it can be protected with a higher level of 
security. 

so Figure 25 is a block diagram of the disk reproduc- 
tion drive 46A, which has the same configuration as the 
disk reproduction drive 46 in Example 1 except that an 
encrypting/authentication circuit 510 is provided. 

Figure 26 is a block diagram of the AV signal proc- 

55 essor 47A, which has the same configuration as the AV 
signal processor 47 in Example 1 except that a decrypt- 
ing/authentication circuit 612 is provided. 

Figure 27 shows a data protocol in the reproduction 
of AV data in this example. As shown in Figure 27, data 



25 



49 



EP 0 800 312 A1 



50 



is directly exchanged between the disk reproduction 
drive 46A as the data transmitting device and the AV 
signal processor 47A as the data receiving device after 
the controller 49 sends a reproduction request com- 
mand (PLAY) to the data receiving device until the con- 
troller 49 receives a reproduction end message (END) 
from the data receiving device. 

In Figure 27, phases R, S, and D correspond to 
those shown in Figure 18. Phase R starts with the com- 
mand PLAY sent from the controller 49 to the AV signal 
processor 47A. Phase D ends with the message END 
sent from the AV signal processor 47A to the controller 
49. Phase R includes steps S81 to S84, phase S 
includes steps S85 to S88, and phase D includes steps 
S89 and S90. Part of the protocol shown in Figure 18 is 
omitted in the protocol shown in Figure 27. The authen- 
tication, encrypting, and decrypting described in Exam- 
ple 2 may be used in Example 3. 

In the information processing apparatus of Example 
3, since AV data transmitted through the SCSI bus 43 
has been encrypted, the AV data can be protected with 
a higher level of security compared with the case of 
Example 1 where non-encrypted data is transmitted. 

In the information recording medium in the above 
examples, whether or not data in each sector is AV data 
is indicated by the data attribute code in the header 
region of the sector. Another method of indicating 
whether or not the sector data is AV data may be 
employed as long as it is discernible by the disk repro- 
duction drive. For example, map information indicating 
the sector where AV data has been stored may be 
stored in the lead-in region of the information recording 
medium. Hereinbelow, such an information recording 
medium will be described. 

Figure 28 shows an exemplified configuration of 
data file storage in the information recording medium. 
Data is managed per sector. Each sector has a sector 
number as a sector address. In Figure 28, sectors 500 
to 1000 are used as a management data region where 
data other than video data of file A (e.g., an advance 
billing of movie A) is stored. Sectors 1001 to 3000 are 
used as a video data region where video data of file A is 
stored. Sectors 9900 to 10000 are used as a manage- 
ment data region for file B (e.g., movie A itself). Sectors 
10001 to 60000 are used as a video data region for file 
B. In the case shown in Figure 28, copying of file B is 
often prohibited under the copyright protection while 
copying of file A is permitted. 

Figure 29 shows an example of map information 
stored in the lead-in region of the information recording 
medium. The map information includes the start sector 
number, the number of sectors, and the CGMS code. 
The CGMS code indicates either "copying permitted" or 
"copying prohibited". By storing map information as 
shown in Figure 29 in the lead-in region 2205 shown in 
Figure 1 , the map information can be loaded in the disk 
reproduction drive before the start of data reproduction 
because the lead-in region 2205 is reproduced in 
advance to the data recording region. As a result, the 



disk reproduction drive which has received a command 
to retrieve data can judge whether or not the data is AV 
data without actually retrieving the data. More specifi- 
cally, when the user is accessing "copying prohibited" 

5 data, a relevant error message can be promptly dis- 
played. Also, since the judgment whether or not data is 
AV data is not necessary for each sector, video data can 
be output without delay. In order to utilize such map 
information, the disk reproduction drive is required to 

jo have a memory for holding the map information and a 
control section for controlling the output of AV data and 
the like based on the retrieved map information. 

In the above examples, the optical disk was used as 
the information recording medium storing digital data 

15 including AV data. Other distribution and recording 
media of digital data may also be used as long as the 
positions of AV data in the media are discernible. For 
example, magneto-optical disks having a sector struc- 
ture can be used. 

20 A transmission medium, for example, radio such as 
broadcasting wave and a cable such as a communica- 
tion line may also be used, in place of the information 
recording medium such as the optical disk, as long as 
the positions of AV data in the medium are discernible. 

25 The "transmission medium" as used herein refers to a 
medium which is typically defined as a physical layer of 
OSI (open systems interconnection) and ensures the 
transmission of digital data. Examples of such a trans- 
mission medium include telephone lines, internet LANs, 

30 and satellite broadcasting systems. Digital data trans- 
mitted via a transmission medium by being divided into 
units called packets. Each packet includes a header 
region and a data region which have configurations sim- 
ilar to the header region and the data region described 

35 in Example 1 . The present invention is therefore appli- 
cable to such a transmission medium by placing an 
identification flag indicating whether or not data stored 
in the data region is AV data in the header region of 
each packet. It should be understood that the data 

40 transmitting device in this case is not a disk drive but a 
receiver for receiving the transmission medium. 

In the case of digital satellite broadcasting utilizing 
MPEG transport streams, one of a plurality of MPEG 
streams transmitted is used as a management informa- 

45 tion stream for transmitting information for managing the 
remaining plurality of MPEG streams. The present 
invention may be effected by storing in the management 
information stream data attribute information indicating 
whether or not the remaining streams include AV data 

so and CGMS data. 

In the above examples, digital data obtained by 
compressing original data by the MPEG2 method was 
used as the video data. Other compression method of 
the video data, such as an MPEG4 method, may also 

55 be employed. 

In the above examples, the video signal processor 
and the AV signal processor may also be card-type 
devices which have a connection to the I/O bus and can 
be detachably mounted in the information processing 
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apparatus. Such an AV signal processor is generally 
called an AV signal processing card or an AV decoder 
card, and such a video signal processor is generally 
called a video card. 

In the above examples, the video signal processor 
has the graphic generation function and the video syn- 
thesizing function. Alternatively, the video synthesizing 
function may be separated from this device as an exter- 
nal video synthesizer. 

In the above examples, the DVD was used as the 
information recording medium. Other information 
recording media such as CD-ROMs, magnetic disks, 
and magneto-optical disks may also be used as long as 
they can manage the data recording region per sector 
and manage the sectors in the filing system. 

In the above examples, the HDD was used as the 
recording section. Other means such as magneto-opti- 
cal disks, magnetic tapes, and phase-change optical 
disks, may also be used as long as digital data can be 
recorded. 

In the above examples, the judgment whether or 
not a file is an AV data file in the level of the filing system 
by the controller was performed by examining whether 
or not the file is stored under a DVD directory. The name 
of the directory where AV data is stored defined by the 
name rule and the judgment whether or not a file is an 
AV data file are not restricted to the above. A name rule 
for AV data files may be defined. For example, the 
extenders of the names of AV data files may be unified 
so that AV data files can be identified from the unified 



In the above examples, digital data in the user data 
region of each sector was replaced with null data as the 
copyright protection processing when the disk repro- 
duction drive received the SCSI data read command 
(READ) requesting to output the digital data which was 
AV data. Any other copyright protection processing may 
be performed as long as it prohibits output of digital data 
which is video information. For example, an error code 
may be output instead of digital data. 

In the above examples, the AV signal processor 
had an independent configuration. Any other configura- 
tion may also be used as long as it is an MPEG decoder 
which performs the CGMS control. For example, the AV 
signal processor may be realized by implementing a 
DCT circuit and a CGMS control section together with a 
software for MPEG soft decoding and the like. 

As the digital interface, the SCSI was used in 
Examples 1 and 3 and the ATAPI was used in Example 
2. Other interfaces may also be used as long as they 
can transmit AV digital data and connect a plurality of 
devices. For example, a digital interface defined in the 
IEEEP1394maybe used. 

INDUSTRIAL APPLICABILITY 

Thus, according to the present invention, a data 
transmitting device, a data transmitting method, a data 
receiving device, and an information processing appa- 



ratus where illegal copying of AV data to a memory such 
as a HDD can be prevented to protect the copyright of 
authors of applications. 

According to the present invention, a data transmit- 
ting device, a data transmitting method, a data receiving 
device, and an information processing apparatus where 
AV data is encrypted before being output to a digital 
interface are provided. By encrypting, the AV data is 
protected even if it is externally extracted. 

Claims 

1. A data transmitting device connected to a digital 
interface for outputting digital data including video 
information to a data receiving device via the digital 
interface, the data transmitting device comprising: 

an interface section for receiving information 
specifying digital data to be output and the data 
receiving device and for outputting the digital 
data via the digital interface; 
a judgment section for judging whether or not 
the digital data includes video information; 
an authentication section for authenticating 
whether or not the data receiving device is a 
proper data receiving device having a function 
of converting digital data into video data based 
on authentication data output from the data 
receiving device; 

a data retrieval section for retrieving the speci- 
fied digital data from an external medium; and 
a control section for controlling the interface 
section to output the digital data via the digital 
interface only when the judgment section 
judges that the digital data includes video infor- 
mation and the authentication section authenti- 
cates that the data receiving device is the 
proper data receiving device. 

2. A data transmitting device according to claim 1, 
wherein the authentication section generates first 
authentication data, outputs the first authentication 
data to the data receiving device via the interface 
section, receives second authentication data gen- 
erated by the data receiving device based on the 
first authentication data, and judges whether or not 
the data receiving device is the proper data receiv- 
ing device based on the second authentication 
data, and 

the first authentication data is different each 
time the first authentication data is generated. 

3. A data transmitting device according to claim 2, 
wherein the authentication section authenticates 
whether or not the data receiving device is the 
proper data receiving device and proves itself as a 
proper data transmitting device, by mutually 
exchanging the authentication data between the 
data transmitting device and the data receiving 
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device. 

4. A data transmitting device according to claim 1, 
wherein the digital data is stored in an information 
recording medium, a region of the information s 
recording medium in which the digital data is stored 
includes a plurality of sectors each having a header 
region and a data region, and the header region 
stores an address of the sector and a data attribute 
flag indicating whether or not the digital data stored w 
in the data region includes video information, and 

the judgment section judges whether or not 
the digital data retrieved from the information 
recording medium includes video information for 
each sector by examining the data attribute flag is 
stored in the header region. 

5. A data receiving device connected to a digital inter- 
face for receiving digital data including video infor- 
mation from a data transmitting device via the 20 
digital interface, for converting the digital data into 
video data, and for outputting the video data, the 
data receiving device comprising: 

an interface section for receiving the digital 25 

data via the digital interface; 

an authentication section for generating 

authentication data indicating that the data 

receiving device has a function of converting 

the digital data into video data and for output- 30 

ting the authentication data; and 

a conversion section for converting the digital 

data into the video data. 

6. A data receiving device according to claim 5, 35 
wherein the authentication section receives first 
authentication data output from the data transmit- 
ting device, generates second authentication data 
based on the first authentication data and a prede- 
termined conversion function. « 

7. A data receiving device according to claim 6, 
wherein the authentication section proves that the 
data receiving device is the proper data receiving 
device and authenticates whether or not the data 4s 
transmitting device is a proper data transmitting 
device, by mutually exchanging the authentication 
data between the data transmitting device and the 
data receiving device, and 

the conversion section converts the digital so 
data into the video data only when the authentica- 
tion has been successful. 

8. A data transmitting device connected to a digital 
interface for outputting digital data including video 55 
information to a data receiving device via the digital 
interface, the data transmitting device comprising: 

an interface section for receiving information 



specifying the digital data to be output and the 
data receiving device and for outputting the dig- 
ital data via the digital interface; 
a judgment section for judging whether or not 
the digital data includes video information; 
an authentication section for authenticating 
whether or not the data receiving device is a 
proper data receiving device having a function 
of converting digital data into video data based 
on authentication data output from the data 
receiving device; 

a data retrieval section for retrieving the speci- 
fied digital data from an external medium; 
an encrypting section for converting the 
retrieved digital data into encrypted digital data; 
and 

a control section for controlling the interface 
section to output the encrypted digital data via 
the digital interface only when the judgment 
section judges that the digital data includes 
video information and the authentication sec- 
tion authenticates that the data receiving 
device is the proper data receiving device. 

9. A data transmitting device according to claim 8, 
wherein the authentication section generates first 
authentication data, outputs the first authentication 
data to the data receiving device via the interface 
section, receives second authentication data gen- 
erated by the data receiving device based on the 
first authentication data, and judges whether or not 
the data receiving device is the proper data receiv- 
ing data based on the second authentication data, 

the first authentication data is different each 
time the first authentication data is generated, 
and 

the encrypting section generates an encrypting 
key using the first authentication data and 
encrypts the digital data using the encrypting 
key. 

10. A data transmitting device according to claim 8, 
wherein the authentication section generates first 
authentication data, outputs the first authentication 
data to the data receiving device via the interface 
section, receives second authentication data gen- 
erated by the data receiving device based on the 
first authentication data, judges whether or not the 
data receiving device is the proper data receiving 
data based on the second authentication data, 
receiving third authentication data output from the 
data receiving device, generating fourth authentica- 
tion data based on the third authentication data and 
a predetermined conversion function, and output 
the fourth authentication data, 

the first authentication data is different each 
time the authentication data is generated, and 
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the encrypting section generates an encrypting 
key using the first authentication data and the 
third authentication data and encrypts the dig- 
ital data using the encrypting key. 

11. A data transmitting device according to claim 9, 
wherein the digital data is stored in an information 
recording medium, a region of the information 
recording medium in which the digital data is stored 
includes a plurality of sectors each having a header 
region and a data region, and the header region 
stores an address of the sector and a data attribute 
flag indicating whether or not the digital data stored 
in the data region includes video information, and 

the judgment section judges whether or not 
the digital data retrieved from the information 
recording medium includes video information for 
each sector by examining the data attribute flag 
stored in the header region. 

12. A data receiving device connected to a digital inter- 
face for receiving encrypted digital data including 
video information from a data transmitting device 
via the digital interface, for converting the encrypted 
digital data into video data, and for outputting the 
video data, the data receiving device comprising: 

an interface section for receiving the encrypted 
digital data via the digital interface; 
an authentication section for generating 
authentication data indicating that the data 
receiving device has a function of converting 
the digital data into the video data and for out- 
putting the authentication data; 
a decrypting section for converting the 
encrypted digital data into decrypted digital 
data; and 

a conversion section for converting the digital 
data into the video data. 

13. A data receiving device according to claim 12, 
wherein the authentication section receives first 
authentication data output from the data transmit- 
ting device, generates second authentication data 
based on the first authentication data and a prede- 
termined conversion function, and outputs the sec- 
ond authentication data, and 

the decrypting section generates a decrypt- 
ing key using the first authentication data and 
decrypts the encrypted digital data using the 
decrypting key. 

14. A data receiving device according to claim 12, 
wherein the authentication section receives first 
authentication data output from the data transmit- 
ting device, generates second authentication data 
based on the first authentication data and a prede- 
termined conversion function, and outputs the sec- 
ond authentication data; generates third 



authentication data; outputs the third authentication 
data to the data transmitting device via the interface 
section; receives fourth authentication data gener- 
ated by the data transmitting device based on the 
5 third authentication data; judges whether or not the 
data transmitting device is the proper data transmit- 
ting device based on the fourth authentication data, 

the third authentication data is different each 
w time the third authentication data is generated, 

and 

the decrypting section generates a decrypting 
key using the first authentication data and the 
third authentication data and decrypts the 
75 encrypted digital data using the decrypting key. 

1 5. A data transmitting device comprising: 

a data retrieval section for retrieving digital data 
20 by reproducing an information recording 

medium having a sector structure having a 
header region and a data region, the header 
region storing a data attribute flag indicating 
whether or not the digital data stored in the 
25 data region is video information; 

a judgment section for judging whether or not 
the digital data is video information based on 
the data attribute flag; and 
a control section for outputting the digital data 
30 and the data attribute flag when the digital data 

is video information. 

16. A data receiving device connected to a digital inter- 
face for receiving digital data including video infor- 

35 mation from a data transmitting device via the 
digital interface, for converting the digital data into 
video data, and for outputting the video data, the 
data receiving device comprising: 

40 an interface section for receiving the digital 

data via the digital interface; 
a judgment section for judging whether or not 
the digital data is video information based on 
the data attribute flag included in the received 

45 digital data indicating whether or not the digital 

data is video information; and 
a control section for prohibiting the digital data 
from being output to the digital interface without 
being converted into the video data when the 

so digital data is video information. 

17. An information processing apparatus comprising a 
data transmitting device for retrieving digital data 
including video information from an information 

55 recording medium, a data receiving device for con- 
verting the retrieved digital data into video data, a 
control section for instructing the data transmitting 
device to output the digital data to the data receiv- 
ing device, and a digital interface connecting the 



57 



EP 0 800 312 A1 



58 



data transmitting device, the data receiving device 
and the control section, 

wherein the information recording medium 
has a sector structure having a header region and a 
data region, the header region storing a data 5 
attribute flag indicating whether or not digital data 
stored in the data region is video information, 

the data transmitting device receives informa- 
tion specifying digital data to be retrieved and 10 
the data receiving device; retrieves the speci- 
fied digital data from the information recording 
medium; judges whether or not the data region 
includes video information based on the data 
attribute flag; authenticates whether or not the is 
data receiving device is a proper data receiving 
device when the data region includes video 
information; and outputs the retrieved digital 
data via the digital interface only when the 
authentication has been successful, and 20 
the data receiving device proves itself as the 
proper data receiving device in response to the 
authentication from the data transmitting 
device via the digital interface and converts the 
retrieved digital data into video data. 2s 

18. An information processing apparatus comprising a 
data transmitting device for retrieving digital data 
including video information from an information 
recording medium, a data receiving device for con- 30 
verting the retrieved digital data into video data, a 
control section for instructing the data transmitting 
device to output the digital data to the data receiv- 
ing device, and a digital interface connecting the 
data transmitting device, the data receiving device 35 
and the control section, 

wherein the information recording medium 
has a sector structure having a header region and a 
data region, the header region storing a data 
attribute flag indicating whether or not digital data 40 
stored in the data region is video information, 

the data transmitting device receives informa- 
tion specifying digital data to be retrieved and 
the data receiving device; retrieves the speci- 45 
fied digital data from the information recording 
medium; judges whether or not the data region 
includes video information based on the data 
attribute flag; authenticates whether or not the 
data receiving device is a proper data receiving so 
device when the data region includes video 
information; and outputs the retrieved digital 
data after encrypting via the digital interface 
only when the authentication has been suc- 
cessful, and 55 
the data receiving device proves itself as the 
proper data receiving device in response to the 
authentication from the data transmitting 
device and converts the digital data into the 



video data after decrypting the encrypted dig- 
ital data received via the digital interface. 

19. An information processing apparatus comprising a 
data transmitting device for retrieving digital data 
including video information from an information 
recording medium, a data receiving device for con- 
verting the retrieved digital data into video data, a 
control section for instructing the data transmitting 
device to output the digital data to the data receiv- 
ing device, and a digital interface connecting the 
data transmitting device, the data receiving device 
and the control section, 

wherein the information recording medium 
has a sector structure having a header region and a 
data region, the header region storing a data 
attribute flag indicating whether or not digital data 
stored in the data region is video information, 

the control section outputs a data retrieval 
command specifying digital data to be retrieved 
to data receiving device; 
the data transmitting device receives informa- 
tion specifying digital data to be retrieved and 
the data receiving device; retrieves the speci- 
fied digital data from the information recording 
medium; judges whether or not the data region 
includes video information based on the data 
attribute flag; authenticates whether or not the 
data receiving device is a proper data receiving 
device when the data region includes video 
information; and outputs the retrieved digital 
data and the data attribute flag via the digital 
interface only when the authentication has 
been successful, and 

the data receiving device receives the data 
retrieval command output from the control sec- 
tion and outputs the command to the data 
transmitting device; proves itself as the proper 
data receiving device in response to the 
authentication from the data transmitting 
device via the digital interface; receives the dig- 
ital data and the data attribute flag via the dig- 
ital interface; and judges whether or not the 
retrieved digital data is video information based 
on the data attribute flag and, when the 
retrieved digital data is video information, con- 
verts the digital data into video data and pro- 
hibits the digital data from being output via the 
digital interface without being converted into 
video data. 

20. An information processing apparatus according to 
claim 17, wherein the information recording 
medium stores digital data obtained by inter-frame 
compressing video data with a horizontal resolution 
of 450 lines or more in the data region, and 

the data receiving device converts the digital 
data into the video data by inter-frame decompress- 
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ing the digital data. 

21. An information processing apparatus according to 
claim 18, wherein the information recording 
medium stores digital data obtained by inter-frame s 
compressing video data with a horizontal resolution 

of 450 lines or more in the data region, and 

the data receiving device converts the digital 
data into the video data by inter-frame decompress- 
ing the digital data. io 

22. An information processing apparatus according to 
claim 19, wherein the information recording 
medium stores digital data obtained by inter-frame 
compressing video data with a horizontal resolution w 
of 450 lines or more in the data region, and 

the data receiving device converts the digital 
data into the video data by inter-frame decompress- 
ing the digital data. 

20 

23. A data transmitting method for transmitting digital 
data including video information to a data receiving 
device via a digital interface, the method comprising 
the steps of: 

25 

receiving information specifying the digital data 
to be output and the data receiving device and 
for outputting the digital data via the digital 
interface; 

judging whether or not the digital data includes 30 
video information; 

authenticating whether or not the data receiv- 
ing device is a proper data receiving device 
having a function of converting the digital data 
into video data based on authentication data 35 
output from the receiving device; 
retrieving the specified digital data from an 
external medium; and 

controlling to output the digital data via the dig- 
ital interface only when the digital data includes 40 
video information and the data receiving device 
is the proper data receiving device. 

24. A data transmitting method for transmitting digital 
data including video information to a data receiving 45 
device via a digital interface, the method comprising 
the steps of: 

receiving information specifying the digital data 
to be output and the data receiving device and so 
for outputting the digital data via the digital 
interface; 

judging whether or not the digital data includes 
video information; 

authenticating whether or not the data receiv- 55 
ing device is a proper data receiving device 
having a function of converting the digital data 
into video data based on authentication data 
output from the receiving device; 



retrieving the specified digital data from an 
external medium; 

converting the retrieved digital data into 

encrypted digital data; and 

controlling to output the encrypted digital data 

via the digital interface only when the digital 

data includes video information and the data 

receiving device is the proper data receiving 

device. 

25. Adata transmitting method comprising the steps of: 

retrieving digital data by reproducing an infor- 
mation recording medium having a sector 
structure having a header region and a data 
region, the header region storing a data 
attribute flag indicating whether or not digital 
data stored in the data region is video informa- 
tion; 

judging whether or not the digital data is video 
information based on the data attribute flag; 
and 

outputting the digital data and the data attribut- 
ing flag when the digital data is video informa- 
tion. 

26. An information recording medium including a plural- 
ity of sectors managed with addresses and the sec- 
tors being classified into a data region and a lead-in 
region which is reproduced prior to the data region, 

wherein a sector in the lead-in region stores 
map information indicating an address of a sector in 
the data region in which the video data is stored. 

27. An information recording medium including a plural- 
ity of sectors each having a header region and a 
user data region, the information recording medium 
storing file management information for managing a 
plurality of files each composed of at least one sec- 
tor as a group under a directory, 

wherein the user data region stores digital 
data including at least video information and the file 
management information, 

the header region stores a data attribute flag 
indicating whether or not the user data region 
includes video information or information 
required to reproduce the video information, 
and 

the file management information includes file 
identification information indicating whether or 
not the file includes the video information and 
whether or not a file including the video infor- 
mation exists under the directory. 
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